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The nutlior of the following work, Mi. Herbert Spencer, of 
Eiiglimtl, liaa entored upon tho publication of a new phUoHophical 
Bjstem, 60 original ftod comprcIiendTe na to deserve tho attention 
of all earnest inquirers. He proposes nothing less than to unfold 
autii a i^oinplete philosophy of Nature, physical, organic, mental 
and somi, as Science baa now for tlie first time made possible, 
and which, if successfully executed, will coDstitute a momontoua 
step in the progress of thought. 

nis system b designed to embrace fire works ; each & distinct 
treatise, but all closely connected in plan, and treating of the fol- 
lowing subjects in the order presented: lat, First Principles; 
2(.I, Prindplcs of Biology ; 3d, Principles of Psychology ; 4th, 
Principles of Sociology ; Otli, Principles of Morality. The 
opening worlt of the series — First PHnciplet—though, somewhat 
of an introductoiy diaracter, ia an independent and completed 
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sfgumcut. It consists of two parts : first, " The Unknowable," « 
second, "The Laws of the Enowabte." Unattractive as these titlv] 
may seem, they indicate a disciudon of great originality i 

truiisccndent interest. 

Wlicn public conudcratian is inrited to a Bystem of philosophy 
BO extunded as to comprohcnd the entire scheme of nature and 
humanity, and so bold as to deal with tUcm in the ripest spirit 
or science, it is natural that many shonld oak at the ontset how 
the author stands related to the problem of Religion. Hr. 
Spencer finds this the prclinunary question of his philoBophy, 
and engugCB with it at the threshold of his undertaking. Before 
attempting to work out a philosophical scheme, he sees that it is 
at flret necessary to find tow far Philosophy can go and where 
alie must stop^the nccesaory limits of human knowledge, or the 
circle which bounds all rational and legitimate inTestigation ; and 
this opens at once the profuond and imminent question of tbe 
aiiheros and relation of Religion and Science. 

Mr. Speneor is a leading representative of that school of thinks M 
en which holds that, as man is finite, be can grasp and know 
only the Unite ;— that by the inexorable conditions of thonght all 
real knowledge is relative and phenomenal, and hence that we 
cannot go behind phenomena to find the ultimate canaea and solve 
the ultimate mysfcry of being. In such assertions as that " God 
cannot by any searching be found out ; " that " a God understood 
would be no Ood at all ; " and that " to think Ood u as we think 
Him to be is blasphemy," we see the recognition of tliia idea of 
the inscrutableneae of the Absolute Cause. The doctrine itself is 
neither now nor limited to a few exceptional thinkers. It is 
widely affirmed by enlightened science, and pervades nearly all 
Uie cultivated theology of the present day. Sir William 
Qsmjlton and Dr. Hansel are among its recent and ablest cx- 
poondera. " With the exception," says Bir William Ilamilton, 
^ of a few late absolutist tbcorixers in Oennany, tbia ia perhaps 



■5BW SYSTEM OF rHILOSOPHT. 



vn 



I 



I 
I 



the tniia <if all othen uraat harmonioualj reechiied by every 
philosopher of every school ; " and among these be namea Pro- 
tsgoraa, Ariatotle, Bt. Aagustinc, SIclanchthon, Bcaliger, Bucou, 
Spinoza, Newtoa, and Kant, 

But thoagh Mr. Spencer accepts this doctriae, be bus not lull 
it where he found it. The world is indebted to him for having 
mdvanccd the argument to a higher and grander conclusion — a 
eonclnaion which changes the philoaopliical aspect of the whole 
question, and iavolvea the profoundeat coneeqaencaB. Humilton 
and Uonscl bring us, by tiiclr iDciorabJu logic, to the result th&t 
we am neither know nor conieive the Infinite, and that every 
attempt to do so involvea ua in contradiction and atraurdity j but 
having reached this vast negation, their logic and philosophy 
break down. Accepting their conclusions sa far as they go, Mr. 
Spencer msintaine the utter incompleteness of their reasoning, 
and, pushing the inquiry still farther, he demonsttatea that 
though we cannot groap the Infinite in thought, we can realize it 
in roTiKummen. He shows that though by the tawa of thinking 
we are rigorously prevented from forming a eoru^fptiori of that 
^comprehensible, Omnipotent Power by which n-e are acted 
upon in all phenomena, yet we are, by the laws of thought, equally 
prevented from ridding ourselves of the eontcioiuneiii of this 
Power. He proves that this consciousness of a Bupreme Came is 
Qot ti^atiM, but potUice — that it ia indestructible, and has a 
higher certainty than any other belief whatever. The Unknow- 
kblo, then, in the view of Mr. Spencer, is not a mere term of nega- 
tion, nor a word employed only to erpress our ignorance, but it 
means that Infinite Reality, that Supremo but Inscrutable Cause, 
of which the universe is but a manifestation, and which has an 
ever-present disclosure in human consciousness. 

H&ving thus found au indestructible ba^ in human nnturs ■ 
for the religious sentiment, Mr. Spencer next shows that all rclU 
ginns rest upon this foundation, and contain a ftrndomcntal ye 
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— a soul of tnitli, wlilcb remains wben their conflictuig d 
and discordant peculiarities are mutaolly cancelled. In the lower 
and groasCT forms of religion this truth b but dimly discomed, 
but becomes CTcr clearer the more highly the reli^on ia derel- 
oped, aarriving every change, and remaining untouched by the 
Bovercst eriliciam. 

Mr. SpoQccr then proceeds to demonstrate that all science 
lends to precisely the uime grettt coDcloaion; — in all directiom 
investigation leads to insoluble mystery. Alike in the external and 
the internal worlds, the man of sciL'nco sees himself in the midst 
iif perpetual changes of which he can discoTer neither the begin- 
ning nor the end. If ho looka inward, he pcrceiTCS that both 
ends of the thread of conscionsneas are beyond his gruBp. If he 
ruBolvo the appearuncee, properties, and movements of surround- 
ing tilings into manifestations of Force in Space and Time, he still 
finds that Force, Space, and Time pass all nndcretanding. Thus 
do all lines of argument converge to the same concltision. 
Wlicthurwc BCnitiuiio intcm&l conaciouanesa or esternal phenom- 
onn, or traeo to tUdr root the faiths of mankiud, we reach that 
ouiumon ground where all antagonisms disappear — that highest 
and most abstract of all truths, which is affirmed with equal 
oortaint; by both religion and science, and in which may he 
found thdr Ml and final rcconciUatian. 

It ii perhaps hardly just to Mr. Bpenccr to state his poaition 
niwn tills grave subject without giving also the accompanying 
ri'owining; but so compressed and symmetrical ia his argument 
lliut ll cannot bo put into narrower compass withont mutilation. 
1'o IhiMie Interested in the advance of thought in this direction, 
we may mj that the discussion will be found unsurpaEseil in 
tiubleniiM of aim, eloquence of statement, philosophic breadth, 
^d drjitli und power of reasoning. 

ThU ]iortion of the work embraces five chapters, as follows 
L Itt'UHion and Science; II. Ultimate Religious Ideas; HX 
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OltimatL' Scientific Ideas ; IV. The Relativit; of uU Knowledge ; 
V. Tbs Rccoaciliation. 

The Becond and larger pnrtioa of Fir»t Principlea Mr. 
Spencet dewgnatea " The Laws of the Knowable." By these he 
imdcrataads those fundamental and muTersal principica reached 
by scientific inyeatigadon, which underlie aU phenomena, and 
are oecessary to their explanation. Certain great laws have iMon 
I cetftblished which are fomid equally true in all departments of 
I ttatnre, and these are made the foundation of hia philosophy. 
The sublime idea of the "Unity of the Uuiverae, to which edcnce 
haa long been tending, Mr. Bpencer has made peculiarly his own. 
Through the vast diversities of nature he discerns a oneness of 
order and method, which necessitates but one philosopliy of being ; 
the same principles being found to regulate the course of cele»- 
UsI movement, terrestrial changes, and the phenomena of life, 
mind, and society. ThcAe may all be compreliendcd in a Biugle 
philosophical scheme, so that each shall throw light upon the 
other, and the mastery of one help to the comprchcniuoa of all. 

To Mr. Spencer the one conception which spans the oniverae 
and solves the widest range of its problems— wliich reaches out- 
ward through boundless space and back through iUimitable time, 
resolving the deepest questions of life, mind, society, liiatory, and 
civilization, which predicts the glorious possibilities of the future, 
and reveals the august method by which the Divine Power workf 
evermore, — tills one, all-clucidating ;onceptiou, is expressed hy 
the term Etoletion. To thia great subject he has devoted his 
remarkable powers of thought for many jearB, and stands toward 
it not only in the relation of an expositor, but also in that of a 
fliscovcrcr. 

The fact that all living beings are developed from a minute 
■tructureless germ haa long been known, while the law which 
goveras their evolution— that the change is over Irom the homo- 
geneous to tlie heterogeneous— has been arrived at within a gen- 
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erntion. But tlib fiK'.t of growth is by no metkna limited to Ui 
plljBioal history of planU and Bnitnals — it ia exempMed upon 
far more extended seale. Aatronomers hold that the solar system 
hns gone through such a process, and QeoIogistB teach that the 
earth baa had its career of evolution. Animula hare a mental 
as well OS a physical dcTclopment, and there is also a progress of 
knowledge, of religion, of the arts and Bcienccs, of institutions, 
manners, governments, and civilization itsel£ Mr. Bpenccr haa 
tbe hoaonr of having first established the universality of the prin- 
ciple by wliich all these changes are goyemed. The law of evo- 
lution, which has been hitherto limited to plants and animals, be 
demonstrates to be the law of all evolution. This doclrinc ia 
unfolded in tbe first Essay of the present volume, and is more or 
less (hlly illustrated in the others ; but it will be fouud elaborately 
worked out in the second part of First Priiwiplet. 

The course of the discussion in this part of the worfe will bo 
best shown by enumerating the titles to the chapters, which are 
as follows: L Laws in General; IL The Law of Evolution; III, 
The Same continued; IV. The Causes of Evolution ; T. Space, 
Time, Matter, Motion, and Force ; VL The Indestructibility of 
Matter; VIL The Continuity of Motion ; VIII. The Persiatenoe 
of Force ; IX. The Correlation and Erjuivalenco of Forces ; X 
The Direction of Motion ; XL The Rhythm of Motion ; XIL 
The Conditions Essential to Evolutioa ; XHI. Tbe Instability of 
tbo nomogeneons ; SIV. The Multiplication of EffecU ; XV. 
Diflercutiation and Integration; XVT. Equilibration; XviL 
Summary and Conclusion. 

A moit interesting and fruitful field of thought, it will be 
loon, )■ here traversed by our author, and the latest and bighefit 
quentloni of acicnce are discussed under novel aspects and in new 
(•latiouR. Not only do tbe pages abound with acute suggestion* 
■Dd trvtb views, but the entire argument, in its leading dcmoa- 
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■tntioiiA, and the full breadth of its pliiloeopbic scope, i 
with B high ori^olily. 



Having thus dctermmed the sphere of pbitoeoph; and aacer- 
taiued thoM faarlamentBl principles goTeming all ordcnt of phe- 
nomena which are to be subscquentlj used for guidance and veri- 
Bcation, the author proceeds to the second Tiork of the series, 
which is devoted to Biology, or the Science of Life. He regardi 
life not ns a foreign and unintelligible Bomcthing, thrust into the 
scheme of nature, of which we con know nothing save its mys- 
tery, but as an essential part of the wiivcrsul plan. The har- 
» of life are regarded as but phases of the universal har- 
mony, and Biology is studied by the same methods as other de- 
partments of science. The great truths of Physics and Chemistry 
are applied to its elucidation ; its facta are collected, its induc- 
i cstabilalted, and constantly verified liy the first principles 
laid down at the outset. Ajwirt from its connections with the 
phUoeophical system, of which it forms a part, this work will 
have great intrinuc interest, KotMug was more needed than a 
mpact and well-digested statement of tboso general principles 
oflife to which science has arrived, and Mr. Spencer's presenta- 
tion is proving to be just what is required. Some idea of his 
mode of treating the subject may be formed by glancing ovci a 
fewofhjsfiretcliaptor-headings. Pakt Firbt: I. Organis Matter ; 
H. The Actions of Forces on Organic Matter ; HI. The Renctiona 
of Organic Matter on Forces ; IT. Proximate Definition of Life ; 
V- The Correspondence between. Life and its Circumstances 
VI. The Dt^ree of Life Varies with the Degree of Correspond- 
unce; VII. Inductions of Biology. Past Second; I. Growth; 
IL Development ; HI. Function ; IV. Waste and Repair ; T. 
Adaptation; VI. Individuality; VII. Genesis; VIH. Heredity) 
IX. Variation ; X. Genesis, Heredity and Variation ; XL Classifl- 
sation: XIT. Distribution. • 
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In tha Bcheme or nature Mind k ever associated with Life. 
Vbe tlttrd division of this philosophical system will therefore bo 
Psychology, or the Science of Mind, Thia great subject wiU bo 
considered, not by the narrow niethodH usual with metapby- 
sidons, bat in its broadest aspects aa a phase of nature's order — 
to be studied by observation and induction through the wholo 
range of psychical manifcatition in animated beings. The sub- 
ject of mind will be regarded in the light of the great truths of 
Biology previously establiBhcd ; the connections of mind and life 
wUl be traced ; the progress of mentality as exhibited in the ani- 
mal grades, and the evolution of the intellectual faculties in man 
ivill be delineated and the cooperation of mind and nature in the 
production of ideas and intelligence unfolded. TVehave no work 
upon mind of this comprehensive and thorough!; scientific char- 
acter : the materials arc abundant, and the necessity of their 
organization is widely rccogniied. That Mr. Spencer is eminently 
the man to perform this great task is proved by the fact that ho 
is already the author of the most profound and able contribu- 
tion to the advancement of p'lycholngirul science that has ap- 
peared for many years. 

In the true philosophic order, Biology and Psychology prepare 
the way for the study of social acicnco, and hence the fourth part 
of 3Jr. Spencer'ssystemwiU treat of Sociology, or the natural laws 
of society. As a knowledge of iodividuala must precede nn under- 
standing of their mutual relationa, so an exposition of thelawsof 
life and mind, which constitute the science of human nature, must 
))recede the sueoesaful study of social phenomena. In thia part 
will he considered the development of society, or that intellectual 
and moral progress which depends upon the growth of human 
ideas and feelings in their necessary orfer. The evolution of 
political, ecclesiastical, and industrial organizations will ba 
tnced, and a statement made of those principles underlying all 
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■ociul prngn^s, without which there ciui bo no successTul rcgnlK' 
tion of the aSiiirs of Bociety. Mr, Spencer's mind baa long be<ui 
occnpicd with these imporlant qucations, aa the reader wiU fiiiil 
by refeiring to his abie work upot " Social Statics," piiblishod 
Kveral years ngo. 

Lastly, in Part FifLh, Mr. Spencer propoEce to coDsider lUe 
Princijila of Moralily, bringiug to btar the truths fumiahed by 
Biology, Paychology, and Sociology, to determine the true theory 
of right liring. He will ehow that the true moral ideal and limit 
of progress is the atlsinment of on equilibrium between conatitij- 
tion and conditions of cjistence, and trace those principlea of 
prirato conduct, physical, intellectual, moral, and religioua tliat 
follow from the conditions to complete individual life. Thoee 
nilcs of human action which all ciTilized nations have registered 
as essential laws — the iiuluctions of morality — will be delineated, 
and also Iboso mutual limitations of men's actions neccEBitat^.'d by 
their coexistence a? tmits of society, which constitute the founda- 
tion of justice. 

It cannot be doubted that the order here indicated, as it cor- 
responds to the method of natore, is the one which Philosophy 
must pursue in the future. It combines the precbion of gcitnce 
with tlie hannony and unity of universal truth. The lime la past 
when Biology can be considered with no reference to the laws of 
Physics ; Slicd with no reference to the science of Life, and So- 
ciology, without having previously mastered the foregoing suh- 
Jecta. The progresB of knowledge is now toward more definite, 
systematic, and comprehen^ve views, while it is the highest func- 
tion of intellect to coordinate and bind together its isolated and 
Jragmcntary parts. In carrying out his great plan, therefore, 
Mr. Spencer is but embodying the large philosophical tendendei 
of tlic age. 
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If it b urged that Ilia gcheme U too vast for any one n: 
QccompllBli, it may be replied : 1st. That it U not intoniJed to 
treat the varioua subjects eihaustively, but only to atate gencml 
principlea with just BufficicQt details for their clear illustration. 
ad. A. considerablo portion of the work is already iaeued, and 
much more is ready for puLlication, while the author ia Gtill In 
the prime of life, 3d. It must be remembered that intellects oo 
oauooally appear, endowed with that comprehensive prasp and 
high organizing power which fits them for vast undertatiogB. 
The reader will find at the close of the volume Mr. Bpenc 
Prospectus of his sptem. That ho who has ao clearly mapped 
out Mb work is the proper one to execute it, we think will be 
fully apparent to all who peruse the present volume. 

An impression prcvwls with many tliat Sir, Spencer belongs 
to the positive school of &L Auguste Oumte. This is an entire 
miaopprehenBioQ ; but the position having been asHUraed by sev- 
eral of his reviewers, he repels the charge in the following letter, 
which appeared in the yem Snglmder for January, 1884 

To tltt Editor of tht yea EiiglaiuUr: 

Bib:— While recognizing the appreciative tone and general 
candoor of the article in yourlaatnnmbcr, entitled "Herbert Spen- 
cer on Ultimate Religious Ideas," allow me to point out one error 
which pervades it The writer correctly repreaeats the leading 
positions of my argument, but he inadvertently conveys a wrong 
impression respecting my tendcnciee and aympathiea. He says 
of me, "the spirit of hia philosophy is evidently that of the Bii- 
callcd poaitivo method which has now many partial disciples, 
as well aa many zealoua adherents among the thinkers of Eng- 
land." Purthw on I am tacitly clasaed with "the English ad- 
mirera and disciples of the great Poativist ; " and it is presently 
added that "in Hr. Spencer we have an example of a poaitivist, 
who does not treat the subject of religion with supercilious neg- 
tect." Here and throughout, the implication ia that I am a fol- 
lower of Oomte. This is a mistake. That M. Comte has given ■ 
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general exposition of the iloctrine and method elabomb^d bj 
:, oad has applied to it & name which has obtaineil a certiun 
coirency, ie true. But it is not true<that the holders of this doc- 
trine and followera of this method are disciples of M. Comte, 
Neither their modes of inquiry nor their views concerning human 
knowledge tn its nature and limits are appreciably diifereut front 
what they were before. If they ore PoBitivistB it is in the sense 
that all men of science have been more or less consistently Poai- 
tJTists ; and the applicability of M, Comte'a title to them no moru 
makes them his disciples than does its applicability to the men of 
science who lived and died before SI. Comte wrol«, make them 
his disciples. 

My own attitude toward M. Comte and bis partial adherents 
has been all along that of antagonism. In an csaay on the 
" Genesis of Science," published in 1854, and republished with 
other essays in 1857, 1 have endeavoured to show thut his tlieory 
of the logical dependence and historical development of tho 
sciences is untrue. I have still among my papers tho memoranda 
of a second review (for wliicli I failed to obtain n place), the pur- 
pose of which was to show the nntcnableness of his theory of in- 
tellectual progress. The outy doctrioe of importance in which I 
agree with hjm^ — the relativity of all knowledge — is one common to 
him and sundry other thinkers of earlier date ; and even this Ihold 
in a different sense &om that in which be held it. But on tkll 
jioints that are distinctive of his philosophy, I differ fVom him. I 
deny hia Hierarchy of the Sciences. I regard his division of in- 
tellectual progress into tho three phases, theological, metaphysi- 
ca], and poutive, as superficial. I reject utterly bis Religion of 
numanity. And his iilcal of society I bold in detestation. Somo 
of his minor views I accept ; some of his incidental remarks seem 
to me td be profound, but from everything which distinguishes 
Comteism as a system, I dissent entirely. Tho only influence on 
my own course of thought which I can trace to 5L Comtc's writings, 
is the influence that results from meeting with antagonistic opin- 
ions definitely expressed. 

Such being my position, you will, I think, see that by classing 
me as a Posltivist, and tacitly including me among the English 
•dmirers and disciples of Comte, your reviewer unintentionally 
misrepresents me. I am quite ready to bear the odium attaching 
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to opiniona which I do ho!il ; but I object to have ndded tht 1 
odium attaching ia opinions which I do not hold. If, b; publish- 
ing this letter in your forthoomiDg nurabcr, you will nllow ir 
' let mjBclf light n'ith the Aciericiui public on thia matter, ;ou will I 
greatly oblige me. I am, Sir, your obedient servaut, 

Herbert SpEKCsn, 

Wo take the liberty of making an estnict from a private fettei | 
of Hr. Bpcuccr, which ccntunB eomc further obseirationB L 
same connection : 

" There appears to have got abroad in the United States, a 
very eiToneouH impresBion respecting the influcuco of Comle't 
writings in England. I auppoee that the currency obtained by 
tho words 'PositiviBm' and 'Podtiviat,' ia to blame for this. 
Comte having dewgnated by tho term Positive Philosophy all 
that body of definitely-established knowledge wliich men of 
icience have been gradaally organizing into a coherent body ot J 
doctrine, and having habitually placed this in opposition to the . 
incoherent body of doctrine defended by theologians, it has bo- 
como the habit of tho theological party to think of the antagonist 
scientific party under this title of Positivista applied to them by 
Corote. And thua, from the habit of calling them Poaitivista 
there has grown up the aeaumption that they call themselves Posi- 
tivista, and tlmt they are the disciples of Comte. The truth ia , 
that Comte and his doctrines receive here scarcely any attention. 
I know Bomething of the Gcientific world in England, and I cannot i 
name a single man of science who acknowledges himself a fol- ' 
lower of Comte, or accepts the title of Positiviat, Lest, however, 
there should be some such who were unknown to me, I have re- 
cently made inquiries into the matter. To Professor Tyndall I 
pot the question whether Comle had eierted any appreciable in- 
flnenee on hia own course of thought ; and he replied, ' Bo far as 
I know, my own course of thought would have been csactly the 
same had Comte never existed.' I then asked, ' Do you knon* 
»ny men of waence whose views have been affected by Comte's 
writingaf and his answer was: 'His influence on sdenlifiG 
thought in England is absolutely nW.' To the same questioni 
Prof. Hailey returned, in other words, the same nnawers. Profe* , 
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•ore Haxlcy and Tyndall, being leaders in their respective de- 
parlmenta, and being also men of gcDeral culture and philosophic 
inaight, I think that, joining their impressiona with inj own, I am 
justi^cd in sajiag that the scientific world or England is wholl; 
oninflueDced b; ComtB. 8uch small influence aa he has had here 
bos been on some literary men and hifitoriaua — men who were at" 
tractcd by the grand achievements of science, who were cliarmcd 
by the plausible ayalem of scientiQc generalizations put furth by 
Comte, with the usual French regard for symmetry find disregard 
for fact, add who were, from their want of scientific triuning, 
unable to detect the essential faUaciousnesB of his ajatem. Of 
th^e the moat notable example was the latellr. Buckle. Bealdea 
him, I can name hut seven men who have bc*n in any appreciable 
degree influenced by Comte ; and of these, four, if not Sve, art 
BCMcely known to the public." 

Mr. Bpenccr'a philosophical series ia pabllshcd by D. Appleton 
& Co., New Tork, in quarterly parts (80 to 100 pages each), by 
aubscripfioo, at two dollars a year. " Mrat Principleii" is issued 
n one volume, and four parta of Biology have appeared. Wa 
subjoin some notices of hia philosophy itom American and English 

From Vte Nalionid Quarter!^ Renkvi (American.) 
Comte thus founded social science, and opened a path for 
future <yacoverer3 ; but ho did not perceive, any more than pre- 
vious inquiicis, the fundamental law of human evolution. It was 
resenfed for Herbert Spencer to discover this all-compreliensivo 
law which is found to eiplain alike all the phenomena of man's 
history and all those of external nature. This aublimc discovery, 
that the universe is in a continuous process of evolution from the 
homogeneous to the heterogeneous, with which only Newton's 
law of gravitation is at all worthy to be compared, uQdi'rIies not 
only physics, but also history. It reveals the law to which social 
changes conform. 

From the Chrittian Etamin/r. 
Revcruut and bold— reverent for truth, though not for th« 
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forms of truth, and not for much thut we hold true — bold lu tliti 
(lostruction of error, though without that joj in destruction which 
often claims the name of bo1dne«s; — these norke are interestiiig 
in themBelves and in their relation to the current thonglit of tho 
time. Thoy seem at first eight to form the turning point in the 
positive philosophy, but closer examination shows os that it is 
only a. new and marked stage in a regular growth. It is the 
positive philosophy reaching the liighur relationa of our being, 
and estAblisliing what before it ignored because it had not 
reached, and by ignoring seemed to deny. This system formerly 
e:(Cludod theology and psychology. In the works of Herbert Spen- 
cer we have the rudiments of a positiye theology and an immense 
step toward the perfection of the science of pBychology. • * • 
Buch is a briuf and meagre sketch of a discussion which wo 
would commend to he followed in detail by every mind intcrcBtcd 
in theological studies. Herbert Spencer comes in good faith from 
what has been so long a hostile cnmp, bringing a Sag of trucn 
and presenting terms of agreement meant to he honourable to 
both parties : let us give him & candid hearing. * * * In 
concluuon, we would remark thut the work of Herbert Spencer 
referred to (First Principles) is not mainly theological, but will 
present tlic latest and broadest generalizations of science, and wc 
would commend to our readers this author, too little known 
among na, as at once one of the clearrat of teachers and one of tlie 
wisest and most honourable of opponents. 

From tJus Ifne Englanilrr. 
Though we find here some unwarranted nKSumptious, as welt 
as some grave omisaions, yet tliia part (Laws of the Knowable) 
may bo considered, upon the whole, as a fine specimen of scien- 
tific reasoning. Considerable space is devoted to the "Law of 
Evolution " the discovery of which is the author's chief claim to 
originality, and certainly eviucea great power of generalization. 
To ijuote the abstract definition without a full statement of the 
inductions ^m which it is derived would convey no fair im- 
pros^ou of the breadth and strength of the thought which it 
epitomiEca. Of Mr. Spencer's general characteristics as a writer, 
wc may obgervo that hia stylo is marked by great parity, clea^ 
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oeee, and force ; though it is eomewhat difFose, and the alHlract 
nature of some of his topics occasionally renders hia thought diffl- 
cuit of apprehension, pia treatment of Ilia euhjccts is generally 
thorough and sometimes exhaustive ; liis argumenta are always 
ingenious if not tklnay g conyincing ; his illuBtrations ore drawn 
from almost evcrf accessible field of human knowledge, and his 
method of " putting tlungs " is snch as to make the most of his 
materials. He is undoubtedly entitled to a high rank among tlie 
apeculativc and philosophic writers of the prcsennt duy. • • • 
In Mr. Spencer we have the example of a positivist, who does 
not treat the aubjoct of religion with anpercilious neglect, and 
who illuatrates by his ow& method of reasoning upon the highest 
objects of human thought, the value of those metaphysical studies 
which it is so much the fashion of his school lo decry, For both 
thcso reasons the Tolnme, which we now propose to examine, 
deserves the careful attention of the theologian who desires to 
know what one of the strongest thinkers of his school, commonly 
thought atheistic in its tendencies, can sny in behalf of our ulti- 
mate religious ideas. For if we mistake not, in spite of the very 
negative character of his own results, he has furnished soma 
■trong arguments for the doctrine of a poBitiro Christian theo- 
logy. We shall be mistaken if we expect to find him carelessly 
passing these matters by (religious faith and theological science) 
OB is all respects beyond knowledge and of no practical concern. 
On the contrary, bo gives them profound attention, and arrives 
at conclusions in regard to them which even the Christian theolo- 
gian must allow to contain a large measure of truth. While 
showing the vnatart^iable nature of the ultimate focta on which 
lutigioD depends, he demonstrates their real exUUne* and their 
great importance. * " * In answering these questions Mr. 
Spencer lias, wo think, arrived nearer to a true philosophy than 
either Hamilton or Hansel. At least he has indicated in a more 
satisfactory manner than they have done, the positive datum of 
consciousness that the unconditioned, though inscrutable, etUtt, 
It may bo said that Mr. Spencer is not chargeable with excluding 
God from the nnivcrse, or denying all revelation of Him in Ilia 
irorks, sinoc he earnestly defends the truth that an inBcjnlabla 
power is shown to rawf. We ccrtuinly would not charge him 
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niili theoretical AtheiBm, holding as ho docs this nltiniBte reli- 
gioDs idea. 

Ftvm the North Amtrican Rniea. 
The law of organic dcrclopment annonnced in the earl; part 
nf the pregcnt century, b; Qoethc, Scbclling, and Von Baer, and 
vaguely expressed in the rormolo, that " cvolutioa is alwajs fma 
the homogenooB to the heterogeneous, and from the simple to the 
complex," has recently been extended bj Herbert Spcccer so as 
(0 include all phcuomcna whatsoever. He has shown thut this 
law of evolution is the law of all evolution. Whuthcr it he in the 
development of the earth or of life upon its snrfiice, iu the dorel- 
opmcnt of Society, of goTcmment, of manufactures, of commerce, 
of language, literature, science and art, this Eame adviuicc from 
the simple to the complex, tlirough successive differentiations, 
holds uniformly. The stupendous induction from all classes of 
phenomena by which Mr. Spencer proceeds to establish and illus- 
trate hia theorem cannot be given hero. 

From Vie Chrutian Spectator {EnslUh). 
Mr. Spencer claims for liia view that it is not only a rdigioua 
position, but prdi'minently tht religious position ; and wc are most 
thoroughly disposed to agree with him, though we think he docs 
not appreciate the force of his own argument, nor fully under- 
stand his own words. For let ua now attempt to realize the 
meamng of tluB fact, of which Mr. Bpcnccr and hia compeers have 
put us in poaseasion ; let us endeavour to sec whether its bearings 
are really favorable or adverse to religion. They are put forward 
indeed avowedly as adverse to any other religion than a mere 
reverential acquiescence in ignorance concerning all that truly 
exists ; but it appears to us that this sopposed oppoaition to reli- 
gion arises from tho lact that the doctrine itself is so profoundly, 
■0 intensely, bo overwhelmingly religions, nay, so utterly and cn- 

* iiiiis CsUBTUtr, that its true meaning could not be seen for very 

• ^ ~ " ' Like Moses, when he came don-n from the Mount, this 
e philosophy comes with a vcit over ita fiice, that its too 

• radiance may bo hidden for a time. This is Science that 
ca conversing with God, and brings in her hand His law 
■ on tables of storiQ. 
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Fton tilt Beader. 
Tu answer llio question of tlic likeliliood of llie pcrmsnenco 
of Mr. Miil'a philoaophic reign, • » * wc should hove to take 
account, among otber things, of the diRbrences trom Mr. Mill 
itlreudj shown by the extraordinarily ahlc and peculiarly original 
thinker whose name we have aasociaUHl with Mr. Miil'a at the 
head of this article. Wo may take occa»on, at another time, to 
call attention to these speculations of Mr. Herbert Spencer, trhose 
works in the meantime, and especially that new one whoso title 
we have dted, we reconunond to all those select rcadeta whoso 
appredatjon of masterly exposition, and great reach and botdnc^ 
of gencraliiation, does not depend on their mere disposition to 
agree with the doctrines propounded. 



From the BrUUh Qu. 
Complete in itself, it is at the sail 
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3 but a part of a whole, 
which, if it should be constructed in proportion, will be ten times 
as great. For these First Principles arc merely the fonndation 
of a syslcm of philoaophy, bolder, more elaborate and comprehen- 
sive, perhaps, than any other which has been hitherto designed 
in England. * • • Widely as it will be seen wo differ from 
the author on some points, we very sincerely hope he may succeed 
in accomplishing the bold and magnificent project he tuu 
mapped out. 

From the ConihUl Magatinf, 
Onr " Survey," snperBcial aa it is, must include at least tlie 
mention of a work ho lofty in aim, and so remarkable in execu- 
tion aa the system of Philosophy which Mr. Herbert Spencer is 
issuing to Buhscribera, * * * In spite of all dissidence respect- 
ing the conclujiions, the serious reader will applaud the profound 
earnestness and thoroughness with which these conclusions arc 
advocated ; the nniversa] scientific knowledge brought to bear on 
them by way of illustration, and the acute and subtle thinking 
displayed in every chapter. 

From the Parthenon. 
By these books he has wedged his way into fame in a mannoi 
distiiictly original, and curioualy marked. • ♦ * There ii ■ 
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lieculUr chnrm in tliis untlior's style, in thnt it sacriflccs to no 
n taate, nhile &t tho aumc time it makes the moat abBtruae 
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iiuestions intelligible. • » • The book, if it is to be noticed 
vfiih the slightest degree of fairness, requires to be read and re- 
roed, to be studied apiirt from itself and with itself. For nhat- 
orer may be its iiltimatfl fate — althongh as the ages go on it shall 
become but as the liiipings of a little child, a little more educated 
than other lisping children of the same time — this is certain, that, 
■s a book addressed to the present, it lifts the mind far ahore the 
ordinary range of thought, suggests new Bssociations, arranges 
chaotic pictures, strikcB often a broad harmony, and even moves 
the heart by an intellectual struggle as passioDlcss oa &tc, but as 
irresistible as time. 

JVotb the Critic. 

Mr. Bpcncer is the foremost mind of the only philosophical 
school in England which has arrived at a consiittcnt scheme 
• • • Beyond this school we encounter an indolent chaotic 
clccticism. Hr. Sponeer claims the respect due to distinct and 
daring individuality ; others are echoes or slaves. Mr. Spencer 
may be a usurper, but he has the voice and gesture of b king. 

From Oi« Medico- Chirurgical Eceiete. 

Ut. Spencer is equally remarkable for his search after first 

windplcs; forhis acute attempts to decompose mental phenomena 

' n their primary elements; and forhis broad generaliiations of 

I activity, viewed in connection with nature, instinct, and 

£W uialogies presented by l^e in its universal aspects. 
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The essays contained in the prcEcnt volume i 
first puLlifilied in tlio English pcriodicala — chiefly the 
Quarterly Reviews, They contain idois of perma- 
nent interest, and display an amount of thought and 
labor evidently much greater than b usually bestowed 
on review articles. They were writtea with a view to 
ultimate republication in an enduring form, and were 
issued in London with several other papers, under the 
title of " Essays ; Scientific, Political, and Speculative," 
first and second series ; — the former appearing in 1857, 
and the latter in 1863. 

The interest created in Mr. Spencer's writings by 
the publication in this country of liis valuable work on 
" Education," and by criticisms of his other works, has 
created a demand for these discussions which can only 
be supplied by their republication. They are now, 
however, issued in a new form, and are more suited to 
develop the author's purpose iu their preparation j for 
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while each of these essays Laa iU intrinsie and indo- 
pendoiit claims upon tbe reader's attention, they arc all 
at tlie Bame time but parts of a connected and corapre- 
benaive argument. Nearly all of Mr. Spencer's essays 
hare relations more or Ices direct to tbe general doo- 
trine of Evolution — a doctrine which he has probably 
(lono more to nnfold and illiisti-ate than any otiier 
tliinker. The papers comprised in the present volume 
are those which deal with the sabjeet in its most ob- 
vious and prominout aspects. 

Although the argument containeil ui the iir&t essay 
ou " Progrena ; its Law and Cause," baa been published 
in an ampliiied form in the autlior's " Firet Prineiples," 
it haa been thought best to prefix it to the present col- 
lection aa a key to the full interpretation of the other 
essays. 

To those who read this volume its commendation 
will be superfluous ; we will only say that those who 
become interested in his course of thought will find it 
completely elaborated in bis new System of PhiloB- 
ophy, now in course of publication, 

Tlie remaining articles of Mr.. Spencer's first and 
second series will be shortly publislied, in a volume en- 
titled " Essays ; Moral, Political, and .^Esthetic." 

Hbw Tobr, MnrcJi, 180-1. 
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TIIE current conceplioa of Progress ia somewhat shift- 
ing and indefinite. Sometimes it comprehends Uttia 
more than simple growth — as of a nation in the number of 
its members and the extent of territory over which it baa 
Bprcaii. Sometimes it has reference to quantity of material 
products — as when the advance of agricultnro and manu- 
factiirea ia tlie topic. Sometimes the aupcrior quality of 
these products is coutciaplated : and sometimes the new or 
improved appliances by which they are produced. When, 
aguin, we apeak of moral or intellectual progress, we refer 
to the state of the iodividual or people exhibiting it ; while, 
when the progress of Knowledge, of Science, of Art, i 
commeutod npon, we have in view certiun abstract results 
of human thought and action. Xot only, however, ia the 
current conception of Progress more or lesa vague, but it 
is in great mcasare erroneous. It takes in not so much tlio 
reality of Progress as its accompaniments — not bo much 
the substance as the shadow. That progress in intelligence 
seen during the growth of the child into the man, or the 
MVBge into the philosopher, is commonly regarded as con- 
sisting in the greater number of facta known and laws 
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understood : whereas ihe actual progress condsts in thol 
iutcrnal iDodificattons of which this increased knowledge 
is the expression. Social progress is supposed to con^t in 
the produce of a greater quantity and variety of the arti- 
cles required for satisfying men's wants ; in the increasing 
security of person and property ; in widening freedom of 
action : whereas, rightly understood, social progress con- 
asts in those changes of structure in the social organism 
which Lave entailed these consequences. The curreot con- 
ception is a teleological one. The phenomena are contem- 
plated solely as bearing on human happiness. Only those 
changes are hold to constitute progress which directly or 
indirectly tend to heighten human happiness. And they 
are thought to constitute progress simply because they tend 
to heighten human happiness. But rightly to understand 
•rogress, we must inquire what is the nature of these 
Ciianges, considered apart from our interests. Ceasing, for 
example, to regard the successive geological modifications 
that have taken place in the Earth, as modifications that 
Iiave gradually titted it for the habitation of Man, and as 
tArre/ore a geologicil progress, we must seek to determine 
the character common to these modifications — the law to 
which tliey all conform. And similarly in every other case. 
Ijeaving out of sight concomitants and beneficial conse- 
qnenccs, let us ask what Progress is in itself 

In respect to that progress which individu.il organisms 
display in the course of their evolution, this question has 
been answered by the Germans. 'ITio investigations of 
Wolff, Goethe, and Von Baer, have established the truth 
that the series of changes gone through during the devel- 
opment of 3 seed into a tree, or an ovum into an animai, 
constitute an advance from homogeneity of structuro to 
heterogeneity of structure. In its primary stage, every 
germ consists of a substance that is uuifoviu throughout, 
both in texture and chemical composition. The first step 
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Uio appearance of a difference between two pnrta of this 
l^betonce ; or, as the phenomenon ia called in physiological 
Imgnagc, a diSercntiation. Rich of tlicso differentiated 
diviatons presently begins itself to exhibit some contrnat of 
parts ; and by and by these secondary diffureiitiations bo- 
ccme as definite as the original one. This process is con- 
tinwjusly repeated— is simultaneously going on in all part* 
of the growing embrj'o ; and by endless such differentia- 
tions there is finally produced that complex combination of 
tissues and organs constituting the adult animal or plant. 
This is the history of all organisms whatever. It is settled 
lieyond dispute that organic progress consists in a change 
from the homogeneous to the heterogeneous. 

Now, wo propose in the first place to show, that this 
law of organic progress is the law of all progress. Whether 
it be in the devoiopmcnt of the Earth, in the development 
of Life upon its surface, in the development of Society, of 
Government, of Manufactures, of Commerce, of Language, 
Literature, Science, Art, this same evolution of the simple 
into the complex, through successive differentiations, holds 
throngbout. From the earliest traceable cosmical changes 
down to the latest resulu of civilization, we shall find that 
the transformation of tbo homogeneous into the hetcroge- 
iieona, is that in which Progress essentially consists. 

With the view of showing that lytho Nebular Hypoth- 
esis be true, the genesis of the solar system supplies one 
illustration of this law, let us asamne that the matter of 
which the sun and planets consist was once in a diffused 
form; and that from the gravitation of its atoms there 
resulted a gradual concentration. By the hypothesis, the 
solar system in its nascent state existed as an indefinilcly 
extended and nearly homogeneous medium — a mcdlain 
Almost homogeneous in density, in temperature, and in 
Other physical attributes. The first advance towards con- 
■olidatjoD resulted in a differentiation between the occupied 
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space which the nebnloiis mass still filled, mnd the imoociii- 
pied space which it previooslj filled. There simiiltaiieoiiflly 
resulted a coDtrast in deniutj and a contrast in iempemr 
tore, between the interior and the exterior of this mass. 
And at the same time there arose throughout it rotatory 
movements, whose velocities varied according to th^ dis- 
tances from its centre. These differentiations increased in 
cumber and degree until there was evolved the organized 
group of sun, planets, and satellites, which we now know«- 
a group which presents numerous contrasts of strocture 
smd action among its members. There are the inunenao 
contrasts between the sun and planets, in bulk and in 
weight ; as well as the subordinate contrasts between one 
planet and another, and between the planets and their sat- 
ellites. There is the similarly marked contrast between 
the BQA ^ almost staUonary, and the planets as moving 
found him with great velocity ; while there are the sec- 
ondary contrasts between the velocities and periods of the 
geveral planets, and between thdr simple revolutions an4 
the double ones of their satellites, which have to move 
f Qood their primaries while moving round the sun. There 
is the yet further strong contrast between the sun and the 
planets in respect of temperature ; and there is reason to 
gappo^ ^^^ ^^ planets and satellites differ from each 
other in their proper heat, as well as in the heat they re- 
ceive from the sun. 

When we bear in mind that, in addition to these various 
contrasts, the planets and satellites also differ in respect to 
their distances from each other and their primary ; in respect 
to the inclinations of their orbits, the inclinations of their 
axes, their times of rotation on their axes, their specific grav- 
ities, and their physical constitutions ; we see what a high 
degree of heterogeneity the solar system exhibits, when 
compared with the almost complete homogeneity of the 
nebulous mass out of wliich it is supposed to have originated. 
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Pastung from tbia hypothetical illustration, which niii»t 
bo taken for what it is worth, without prejudice to iho 
general argument, let us rlescend to a more certain order 
of eviJenco. It ia now generally agreed among geologists 
that the Earth was nt fii-st a mass of molten matter ; and 
that it is still fluid and incandescent at the distance of a few 
milos heneatji its surface. Originally, then, it was homo- 
geneous in consistence, and, iu virtue of the circulation 
ihat takes place in Iicatcd fluids, must have been compara- 
tively homogeneous in temperature ; and it must have been 
eurronnded by an atmosphere consisting partly of the eJi-- 
mcnts of air and water, and partly of those various other 
elements which assomo a gaseous form at high tempera- 
tores. That slow coolLig by radiation which is still going 
on at an inapjireciable rate, and which, though originally 
far more rapid than now, necessarily required an immense 
time to produce any decided change, must ultimately have 
resulted in the solidiHcation of the portion most able to 
part with its heal — ^namely, the surface. In the thin crust 
thus formed we have the first marked differentiation. A still 
further cooling, a consequent thickening of this crust, and an 
accompanying deposition of all soliditiablo elements con 
tuned in the atmosphere, must finally have been followed 
by the condensation of the water previously existing as 
vai<oiir. A second marked differentiation mnst thus have 
arisen ; and as the condensation must have taken place on 
the coolest parts of the surface — namely, about the poles — 
there must thus have resulted the first geographical dis- 
tinction of parts. To those illustrations of growing hete- 
rogeneity, which, though deduced from the known laws of 
natter, may be regarded as more or less hypothetical, 
Gkology adds an extensive series that have been inductively 
established. Its investigations show that the Earth has 
been continually becoming more heterogeneous in virtuo 
of the multiplication of the strata which form its crust ; 



farther, that it has been becoming more heterogeneous 
respoot of the nompo^tion of these strnta, the latter of 
which, beiog made from the detritua of the older ODes, are 
many of tbem rendered highly complex by the mixtare of 
miiteriala they contain ; and that this heterogeneity baa 
been vastly increased by the action of the Earth's still 
molten nucleus upon its envelope, whence have resulted 
not only a great variety of igneous rocks, but the tiltiag 
up of Bcdirnctitary strata at all angles, the formation of 
faults and metallic veins, the production of endless disloosoi, 
lions and irregularities. Yet again, geologists teach OS 
that the Earth's surface lias been growing more varied la 
elevation — that the most ancient moiiutaiu systems are the 
emollest, and the Andes and Himalayas the moat modem ; 
while in all prohabilily there have been corresponding 
cliunges in the bed of the ocean. As a consequence of 
these ceaseless differentiations, we now hnd that no conud- 
orable portion of the Earth's exposed sui-face is like any 
other portion, cither in contour, in geologic structure, 
in chemical composition ; and that in moat parts it chang 
from milo to mile in all these characteristics. 

Moreover, it must not be forgotten that there has bees 
simultaneously going on agradual differentiation of climates. 
&s fust as the E.irth cooled and its crust sohdified, there arose 
.ippreciable differences in temperature between those parts 
of its surface most exposed to the sun and those less exposed. 
Gradually, as the cooling progressed, these differences be- 
came more pronounced ; until 1 fin lly suited those 
marked contrasts between re s of p petual ice and 
lUow, regions where \yinter and summe alternately reign 
for periods varying according t the lat tude and regions 
wbor* summer follows summer tl s a ely n appreciable 
nrialion. At the same time the gu esa e 1 vations and 
(afatidcnces of different portions of the Earth's crust, tendr 
mc M ihey have done to the present irregular distrlbutioni 
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«f Iitnd and sea, bave entailed various modillcalions of cli- 
mate beyond those depcndeut od latitude ; while a yet fur- 
ther iieriea of such modifications liave beou produced hj 
increasing difiureucea of elevation in the laud, which have 
in sundry places brought arctic, temperate, and tropical 
climates lo within a iaw milea of each other. And th© 
geueral result of theao changes is, that not only has every 
•xtendvQ region ita onni luctcorologic conditions, but that 
Bvery locality in each region differs more or less from oth- 
ers in those conditional, as in its structure, its contour, its 
soil. Thus, between our existing Earth, the phenomena of 
whose varied crust neither geographers, geologists, miner- 
alogists, nor meteorologists ha^e yet enumerated, and the 
molten globe out of which it was evolved, the coutrast in 
boterogeaeity is aufficiently striking. 

Wlieu from the Earth itself we lam to the plants and 
animals that have lived, or still live, upon ita surracc, wc 
find ourselves in some difficulty fi-om lack of facts. That 
every existing orgapism has been developed out of the 
simple into the complex, is indeed the first established 
troth of all ; and that every organism that has existed was 
similarly developed, is an inference which no physiolo^t 
will hesitate lo draw. But when we pass from individual 
furma of life to Life in general, and inquire whether the 
Banc law is seen in the ejisemile of its manifestations, — 
Vuether modern plants and animals are of more hetero- 
geneous structure than andent ones, aud whether the 
Earth's present Flora and Fauna are more heterogeneous 
than the Flora and Fauna of the past, — we find the evi- 
dence so fragmentary, that every conclusion is open to 
dispute. Two-tliirds of the Earth's surface being covered 
by water ; a great part of the exposed land being inaccess- 
ible to, or untravelled by, the geologist ; the greater part 
of the remainder having been scarcely more than glanced 
kl ; aud even the most faniUuu- portions, as England, hav- 



rBooKicss : its iaw and cause. 



ing been so imperfectly explored tli.il a new series of stri 
has beeu added witliio llieae four years, — it U manifestly 
imposaiblo for us to Bay with any certainty what creaiurej 
Lave, and wbat bavo not, existed at any particular period. 
Considering tlio perishable nature of many of the lower 
organic forms, tho metamorphosia of many sedimentary 
strata, and the gaps that occur among the rest, ve eball 
Boe further reason for distrusting our deductions. On the 
one hand, the repeated discovery of vertebrate remains 
strata previously supposed to contain none, — of reptil 
where only fisli were thonght to exist, — of mammals whei 
it was believed there were no creatiu-es higher than 
tiles, — renders it daily more manifest how small is tlu 
value of negative evidence. 

On the other hand, the worthlessness of tbe assumpti 
that we have discovered the earliest, or anything like thai' 
earliest, organic remains, is becoming equally clear. Thi 
the oldest kno\vii sedimentary rocks have been greaU] 
changed by igneous action, and that still olilcr ones hayaj 
been totally transformed by it, is becoming undeniabled 
And the fact that sedimentary strata earlier than any we 
know, have been melted up, being admitted, it must also 
bo admitted that we cannot say bow far back in time this 
destruction of sedimentary strata has been going on. Thus 
it is manifest that the title, I'almozoic, as applied to the 
earliest known fossiliferous strata, involves & petiUo princi' 
pit ; and that, for aught wo know to tbe contrary, only the 
last few chapters of the Earth's biological history may have 
come down to us, On neither side, therefore, is the evi- 
dence conclusive. Nevertholeas we cannot but think that, 
scanty as they arc, the facts, taken altogether, tend to show 
both that the more heterogeneous organisms have been 
evolved in tho later geologic periods, and that Life in 
general baa been more heterogeneously manifested as time 
has advanced. Let as cite, in illustration, tbe one case of 
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llio vertebrjla. The earliest known vertebrate rcraEda& sra 
those of Fisliea ; and Fishes are the most homogeneons of 
the vertebrata. Later and more beterogeneoua are Rei>- 
Ules. Later still, and more heterogeneous still, are Mara- 
mala and Birda. If it be said, as it may fairly be said, that 
th« Palitozoic deposits, not being estaary deposits, are not 
likely to contain iLe remains of terrestrial vertebrata, which 
may nevertheless have existed at that era, wo reply that we 
are merely pointing to the leading facts, such as tliey are- 
Rat to avoid any sach criticism, let ns take the mam- 
mnliun subdivision only. The earliest known remains of 
nals are those of small marsupials, which are the low* 
tat of the mammalian type; while, conversely, the highest 
of the raammalian type — Man — is the most recent. The 
ovidcnce that the vertcbrato fauna, as a whole, haa become 
more heterogeneous, is considerably stronger. To the 
argument that the vertebrate fauna of the Falteozoic period, 
consisting, so far as wo know, entirely of Fishes, was less 
heterogeneous than the modern vertcbrato fauna, which 
includes Reptiles, Birdti, and Mamnints, of multltudinons 
genera, it may be replied, as before, that estuary deposits 
of the PalsBozoic period, codd we find them, might contain 
I other orders of vertebrata. But no such reply can be made 
j to the argument that whereas the marine vertebrata of the 
I Paleozoic period consisted entirely of cartilaginous fishes, 
larine vertebrata of later periods include numerous 
genera of osseous fishes ; and that, therefore, the Inter 
marine vortebrate faunas are more heterogeneous than the 
oldest known one. Nor, again, can any sucli reply ho made 
to the fact that there are far more numerous orders and 
genera of mammalian remains in the tertiary formations than 
in the secondary formations. Did we wis;, merely to make 
ont the best case, we might dwell upon the opinion of Dr. 
Carpenter, who says that " the general facts of Palreontol* 
9gy sppe.ir to sanction the belief, that the same plan may 
1* 
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be traced out in what may be called the general life of the 
globe^ as in the individual life of every one of the forms of 
organized being which now people it." Or we might qnote, 
as decisive, the judgment of Professor Owen, who holds 
that the earlier examples of each group of creatures sever- 
ally departed less widely from archetypal generality than 
the later ones — were severally less unlike the fundamental 
form common to the group as a whole ; that is to say- 
constituted a less heterogeneous group of creatures ; and 
who further upholds the doctrine of a biological progres- 
sion. But in deference to an authority for whom we have 
the highest respect, who considers that the evidence at 
present obtained does not justify a verdict either way, we 
are content to leave the question open. 

Whether an advance from the homogeneous to the 
heterogeneous is or is not displayed in the biological his- 
tory of the globe, it is clearly enough displayed in the 
progress of the latest and most heterogeneous creature — 
Man. It is alike true that, during the period in which the 
Earth has been peopled, the human organism has grown 
more heterogeneous among the civilized divisions of the 
species ; and that the species, as a whole, has been grow- 
ing more heterogeneous in virtue of the multiplication of 
races and the dilFerentiation of these races from each 
other. 

In proof of the first of these, positions, we may cite 
the fact that, in the relative development of the limbs, the 
civilized man departs more widely from the general type 
of the placental mammalia than do the lower human races. 
While often possessing well-developed body and anns, the 
Papuan has extremely small legs : thus reminding us of 
the quadrumana, in which there is no great contrast in 
gize between the hind and fore limbs. But in the Eu- 
ropean, the greater length and massiveness of the legs has 
become very marked — ^the fore and hind limbs are rela- 
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lively mora helerogeneoua. Agiun, Uio greater ratio 
which tho cranial bones bear to the fauol bonca Uluslratea 
the same truth. Among tho vcrtelirata in general, pro- 
gress is mnrked by an increasing heterogeneity in the verte- 
bral culumn, and nioro especially in the vertebnc constitut- 
ing the skull : the higher forms bebg distinguiabcd by tha 
relatively larger siKe 6f the bones which cover the brmn, 
and tlie relatively smaller eize of those which form tho 
jaw, Ac How, this characteristic, which is stronger in 
Man than in any other creature, is stronger in the European 
than in tlie savage. Moreover, judging from the greater 
extent and variety of faculty he exhibits, we may infer tlirit 
the civilized man has also a more complex or hetero- 
geneous nervous system than the nncivilized man: and 
indeed the fact b in part visible in the increased ratio 
which his cerebrum bears to tho subjacent ganglia. 

If further elucidation be needed, we may find it in every 
nursery. The infant European has sundry marked points 
of rcAemblance to the lower human races ; as in the flat- 
ness of tho alio of the nose, the depression of its bridge, 
the divergence and forward opening of the nostrils, IJio 
form of the lips, the absence of a frontal siuua, the width 
between the eyes, the smallness of tho legs. Now, as the 
deveIopment.ll process by which these traits are turned into 
those of the adult European, is a continuation of that 
change from the homogeneous to the heterogeneous dis- 
played during the previous evolution of the embryo, which 
every physiologist will admit ; it follows that tho paraUcI 
developmental process by which tho like traits of the bar- 
barous races have heen turned into those of the civilized 
races, has also been a continuation of tho change from 
(he homogeneous to the lieterogeneona. Tlie truth of the 
Koond position — that Mankind, as a whole, have become 
more helerogeneoua — is so obvious as scarcely to need 
Utnstrution. Every work on Ethnology, by ita ilivi 
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gad subdivisions of raoes, bears testimony to it. Kven 
were we to admit tho hypothesis that Mankiud originated 
from several separate Blocks, it would still remain true, 
that as, from each of these stocks, there have sprung mawy 
now widely different tribes, whieh are proved by philologi- 
cal evidence to have had a comnion origin, the race as i 
whole is far less homogeneous than it once was. Add to 
whiuh, that wo have, in the Anglo-Americans, an ciamtile 
of a new variety arising within these few generations ; 
anil that, if we may trust to the description of observers, 
we are likely soon to have another such example in Aus- 
tralia. 

On passing from Humanity under its individual form, to 
Humanity as socially embodied, we find the general law still 
mom variously exemplified. The change from the homo- 
geneous to the heterogeneous is displayed equally in tlio 
progress of civilization as a whole, and in the progress of 
every tribe or nation ; and is stiU going on wilh increasing 
rapidity. As wo Bee in existing barbarous tribes, society 
in its tirat and lowest form is a homogeneous aggregation 
of individuals having like powers and like functions: lbs 
only marked difference of function being that which acaom- 
panioB dilTuronco of sex. Every man is warrior, hunter, 
fisherman, tool-makor, builder ; every woman perforins 
the same drudgorics ; every Cimily is self-sufficing, and save 
lor purposes of aggression and defence, might as well live 
apart from tho rest. Very early, however, in the process 
of social evolution, we find an incipient differentiation be- 
tween the governing and tho governed. Some kind of 
ohieftainship seems coeval with tho first advance from the 
stale of separate wandering families to that of a nomndio 
tribe. Tha authority of the strongest makes itself filt 
■mong a body of savages as in a herd of animals, or a 
posse of schoolboys. At first, however, it is indefinite, im- 
certain; is shared by others of scarcely inferior powcrt 
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&nd is unaccomp:iDicd by any diflorenoe in occupation or 
Btyle of living : the 6rat ruler kills liis own game, makea 
Ilia own weapons, builds Iiis own hut, and Gconotnically con- 
fliderod, does not differ from otbers of liia tribe. Gradual- 
ly, as the tribe progressesj the contrast between the gov- 
erning and the governed grows more decided. Supreme 
power becomes hereditary in one family ; the head of that 
family, ceasing to provide for his own wants, is served by 
others; and be begins to assume the sole office of rnling. 

At the same time Ihero has boon arising a co-ordinato 
spcdes of government — tiiat of Ueligion. As all ancient re- 
cords and traditions prove, the earliest rulers are regarded aa 
divine personages. The maxims and commands they uttered 
during their lives arc held sacred after their deaths, and are 
enforced by their divinely-doscendod successors ; who in 
their turns are promoted to the pantheon of the race, there 
to bo worshipped and propitiated along with their prede- 
cessors : the moat ancient of whom is the BUprome gorl, and 
the rest subordinate gods. For a long time these connate 
forms of government — civil and religious — cootitme closely 
associated. For many geuerationa the king continues to 
be the chief pricRt, and the priesthood to bo members of 
the royal race. For many ages religious law continues to 
cont.iin more or loss of civil regulation, and civil law to 
possess more or less of religions sanction ; and even among 
llie most advanced nations these two controlling agencies 
lire by no means completely differentiated from each other. 

Having a common root with these, and gradually diverg- 
ingfTomthcm,wefiud yot another controllingagency— that of 
Manners or ceremonial usages. All titles of honour are 
originally the names of the god-king ; afterwards of God 
And the king ; still later of persona of high rank ; and Sn- 
ally come, some of them, to be used between man and man. 
All forms of complimentary address were at first the ex- 
piessions of aubmission from prisoners to their conqueror. 
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or from subjects lo their ruler, eitber human or divine— 
vsprcssioiis that were aflerirards uacd to propitiate Babor- 
diu»te authorities, and slowly descended into ordinary inter- 
course. All modiis of salutation were onco obeisances made 
before the monarch and used in worship of him ofler hia 
death. Presently others of the god-deseended race were aim,- 
ilarly saluted ; and by degrees some of tiie salutations liavo 
beoomethoduoof all,* Tiius, no sooner does theoriginalty 
homogeneouBSocialmasadilTcrentiatG into the governed and 
the governing pai-ts, than Ibis last exhibits an incipient dif- 
forenlinlioti into religious and secular — Churdi and State ; 
vbiloattho samo time there begins to be tJifferentbted 
from both, that less definite spceies of government which 
rules our daily intercourse — a species of government which, 
as wo may ace in heralds' colleges, in books of the ]}eerage, 
in mastei-s of ceremonies, is not without a certain embodi- 
ment of its own. Each of these is itself subject to succcs- 
sivo difTorcatiations. In the course of ages, there arises, as 
among ourselves, a highly complex political organization of 
monsrcb, ministers, lords and commons, with their suhor- 
dinate adminisirativs departments, courts of justice, rovo- 
nuo offices, &c., Buppiemenled in the provinces by munici- 
pal governments, county governments, parish or miion gov- 
ernments — all of them more or less elaborated. By its side 
there grows up a highly complex religious orgnuization, 
with its various grades of officials, from archbishops down 
to sextons, its colleges, convocations, ecclesiastical couris, 
&C. ; to all which must be added the over multiplying inde- 
liendent sects, each with its general and local authorities. 
And at the samo time there is developed a highly complex 
aggregation of customs, manners, and temporary fashions, 
DUtbrced by eoeiety at large, and serving to control those 
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minor transactions between man and man wbiuh are not reg- 
ulated by civil and religioos law. Moreover it ia to be ob- 
served that tbia ever increasing heterogeneity in tbe gov- 
ernmental appliances of each nation, has been accompanied 
by an increasmg heterogeneity in the governmental appli- 
ances of different nations ; all of which are more or ]eaa 
nnliko in tbeir political syKtems and legislation, in thoir 
creeds and religious institutions, in their customs and core- 
monial usages. 

Simultaneously there has been going on a second dif- 
ferentiation of n more familiar kind; lliat, namely, by 
which the mass of the community has been segregated mto 
distinct classes and orders of workers. While the govern' 
ing part has undergone tbe complex development above 
detailed, tbe governed part has undergone an equally com- 
plex development, which has resiilled in that miimtu divis- 
ion of labour characterizing advanced nations. It is need- 
less to trace out tbis progress from its first stages, up 
through the caste divisions of the East and tbe incorporat- 
ed guilds of Europe, to the elaborate producing and dis- 
tributing organization existing among ourselves. Political 
eoonomlsta have long since described the evolution which, 
beginning with a tribe whose members severally perform 
the same actions each for himself, ends with a civilized com- 
innnity whose members severally perform different actions 
for each other; and they have further pointed out the 
changes through which the solitary producer of any one 
commodity ia transformed into a combination of producers 
who, united under a master, take separate parts in the man- 
ufacture of such commodity. But there arc yet other and 
bighcr phases of this advance from the homogeneous lo the 
lieterogeneoHs in the industrial organization of society. 

Long after considerable progress has been made in the di- 
vision of labour among different classes of workers, thcrs 
IS atill little or no division of labour among the widely scp- 
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urutcil pnrts of iho community ; tlio nation coiititmes cora- 
parutivtily Iiomogoiieoun in the respect that in cacli district' 
l!io same occupations are pursued. But when ronds and' 
otlier means of trandt become nninerous and good, tbo dif 
ferent districts begin to assume different functions, and to 
become matually dependent. Tbo calico manufacture lo- 
cates itself in Uits county, the woollen-cloth matiufhcturo ill' 
that ; ^Ika arc produced here, lace there ; stockini^ iu one' 
place, shoes in another; pottery, hardware, cutlery, como 
to have their special towns; and ultimately every locality 
becomes more or less disiinguiahcd from the rest by the 
loading occupation carried ou. in it. Nay, more, thia sub-* 
divifflOR of functions shows itself not only among the differ- 
ent parts of the same nation, but among different naUons. 
Tliat exchange of commodities which free-trade promises 
BO greatly to increase, will ultimately have the effect of 
spccialmng, in s. greater or less degree, the industry of 
each jieople. So that beginning with a barbarous tribo, 
almost if not quite homogeneous in the functions of iW 
mcraboi's, the progress boa been, and still is, towards aB 
economic aggregation of the whole human race ; growing 
over more heterogeneous in respect of the separate fiino- 
tiona assumed by separate nations, the ecparule functions 
assumed by the local sections of each iiatiou, the separate 
functions assumed by the many kinds of makers and traders 
in each town, and the sopar.ito functions assumed by the 
workers united in producing each commodity. 

Not only is the law thus clearly exemplified in the evo 
lutiou of the social organism, but it is exemplified with equ^ 
I'Ic.aracBS in the evolution of all products of human thought 
and action, whether concrete or abstract, real or ideal. Let 
na l-iko Language as our first illustration. 

The lowest form of language is the exclamation, by 
which an entire idea is vaguely conveyed through a single 
found ; as among tho lower animals. That human language 
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ever conaiste J solely of exclamations, and so was sti-iclly Lo- 
raogeneous in respect ofils parts of speccb, we have no evi- 
deacc. But that language can be traced down to a form 
in which nouns and verbs aro lis only elcmcnte, is an estab- 
lished fact In the gradual multiplication of parts of qiecch 
out of these primary ones — in the diScrentiation of verb* 
into active and passive, of nouns into abstract and conerctft 
—in the rise of distinctions of mood, tense, person, of nuin' 
ber and case — in Ihe formation of auxiliary verbs, of adjec 
lives, adverbs, pronouns, prepositions, articles— in tho di- 
Tcrgence of those orders, genera, species, and varieties of 
parts of speech by which civilized races express minato 
modifications of meaning — we see a change from the honio- 
gonoous to the heterogeneous. And it may be remarked, 
in pasdng, that it is more especially in virtne of having 
carried this sabdivision of function to a greater extent and 
completeness, that the English language is superior to all 
others. 

Another aspect nndcr which we may trace the devcl- 
opment of language is the differentiation of words of 
allied meanings. Philology early disclosed the truth that 
in all languages words may be grouped into families having 
a common ancestry. An aboriginal name applied indiacrim- 
iuatety to each of an extensive aud ill-defined class of things 
or actions, presently undergoes modifications by which the 
chief divisions of the class are expressed. These several 
names springing from the primitive root, themselves become 
tho parents of other names still further modified. And bj 
the lud of those systematic modes which presently arise, 
of making derivations and forming compound terms ex- 
pressing still smaller distinctions, there is finally developed 
% tribe of words so lieterogeneous in sound and meaning) 
tliat to the uninitiated it seems incredible that they should 
have liad a common origin. Meanwhile from other rooH 
there are being evolved other such tribes, until thore r^- 
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m!t9 a language of some sixty thousand oi more unlike 
words, Mguifj-ing as many unliie objects, qualities, t.cts. 

Yet another way in which language in general advance* 
from the homogeneous to iha heterogeneous, is in the in.ul 
tipllcation of languages. Whether as Max MuUer and Bun* 
Bcn think, all languages have grown from one stock, or 
whether, as Bome philologists say, they have grown from 
two or more stocks, it ia clear that since large tamilics of 
languages, as the Indo-European, arc of one parentage, 
they have become distinct through a process of continuouB 
divergence. The same diGTusion over the Earth's surfaco 
which has led to the diSercntiation of the race, has simnlta- 
neously led to a differentiation of tliclr speech : a truth, 
which wo sec further illustrated in each nation by the pecn- 
liaritios of dialect found in several districts. Thus Ite pro- 
gress of Language conforms to the general law, alike in th« 
evolution of hnguagcs, in the evolution of families of words, 
and in the evolution of parts of speech. 

On passing from spoken to written language, we como 
upon several classes of facts, all having similar implications. 
Written language is connate with Piunting and Scnlptore ; 
and at first all three are appendages of Architecture, and 
have a direct connection with the primary form of all Gov- 
ernment — the theocr.itic. Merely noting by the way the 
fact that fitmdry wild races, as for example the Australians, 
and the tribes of South Africa, are given to depicting per- 
sonages and events upon the walls of caves, winch are prob- 
nbly regarded as sacred places, let us pass to the case of 
the Kgyptiana. Among them, as also among the Assyrians, 
we find mural paintings used to decorate the temple of the 
god and the palaco of tbe king (which were, itideod, origi- 
nally identical) ; and as such tliey were governmental nppU- 
lulonB in the same sense that state-pageants and religious 
ftiutu were. Further, they were governmental appliance! 
In virtue of roproficnting the worshin of the god, the ti i. 
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liia]jl]3 nl' tho god-king, the submission of Lis aiibjccts, nnd 
tite puniubmeDl of the rebellious. And yet again thoy were 
governmental, as being tho products of an art reverenced 
by the people as a sacred mystery. From the 'labituat use 
of tliia pictorial representation there naturally grew up the 
but slightly-modified practice of picture-writing — a practioo 
which was found still extant among tbe Mexicans at the timo 
ihey were discovered. By abbreviations analogous to those 
still going on in our own written and spoken language, the 
most familiar of these pictured figures were successively sim- 
plified ; and ultimately there grew up a system of symbola, 
most of nhich had but a distant resemblance to Ibe things 
for which they stood. The inference that tbe hieroglyphics 
of Ibc Egyptians were thus produced, is confirmed by tho 
fact that the picture-writing of the Mexicans was found to 
have given birth to a Uke family of ideographic forms ; and 
among them, as among the Egyptians, these had been par- 
tially differentiated into the kuriological or imitative, and 
the tropical or symbolic : which were, however, used to- 
gether in the same record. In Egypt, written language 
tindcrwent a further differentiation ; whence resulted the 
hieratic and tlic epiatolographic or enchorial : both of which 
are derived from the original hieroglyphic. At tbe same 
time we find that for tbe expression of proper names which 
could not be otherwise convoyed, phonetic symbols were 
employed ; and though it is alleged that tho Egyptians 
never actually achieved complete alpbabctJo wiiling, yet it 
can Bcarcoly be doubted lliat these phonetic symbols occa- 
Konally nscd in aid of their ideographic ones, were tho 
germs out of which alphabetic writing grew. Once having 
become separate from hieroglyphics, alphabetic writing it- 
self nnderwenl numerous differentiations — multiplied alpha- 
bets were produced; between most of which, however, mere 
or less connection can still be traced. And m each civil- 
'.zed nation there bas now grown up, for the representation 
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of one Bet of sounds, sfivoral seta of written Bigna u 
distinot purposes. Fina!)}', through a yd more important 
difierentiation c.imo printing ; which, uniform in kind as it 
WHS at first, has siuce become multifomi. 

While written language wfis passing through its earlier 
Ptagcs of development, the mural decoration which formed 
ils root was being differentiated into Painting and Sculp- 
ture. Tlio gods, kings, men, and animals represented, wero 
originally marked by indented outlines and cofoured. la 
most cases these outlines were of Buch depth, and the ob- 
ject they circumscribed so far rounded and marked ont in 
its leading parts, as to form a species of work intermediata 
between intaglio and bas-relief. In other coses wo see an 
advance upon this ; the nused spaces between tlie fignrcs 
being chiselled off, and the figures thomsclvea appropriately 
tinted, a painted bas-relief was produced. The restored 
Assyrian architecture at Sydenham exhibits tliis style of 
art carried to greater perfection — the persons and tbiogt 
represented, though atiU barbarously coloured, are carve* 
out with more truth and in greater detail ; and in thi 
winged lions and bulls used for the angles of gateways, yi 
may see a considerablo advance towards a completely 
sculptured figure ; which, nevertheless, is tttill colouredj 
and still forms part of the building. But while in Assyrii 
the production of a statue proper seems to have been liW 
tie, if at all, attempted, we may trace in Egyptian art Ihtf 
gradual separation of the scnlptured figure from the 'v 
A walk through the collection in the British Museum will'f 
clearly show this ; while it will at the same time afford ta^ 
opportunity of observing the evident traces which tbe ind> * 
pendent statues bear of their derivation from bas-retiof ; 
seeing that nearly all of them not only display that nuioti 
of the limbs wiiU the body which is the characteristic of 
bas-relief, but have the back of tho statue united IVom 
bead to foot with a block which stands in place of tbi 
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original wall. Greece repeated tho leading stages of thia 
progresa As in Egypt and Assyria, these twin arts were 
at first nniled with each other and with their parent, Archi- 
tecture, and were the aids of Religion and Govemtnent. 
On the friejtea of Greek temples, we see coloured bas-rcticfs 
representing sacrifices, battles, processions, games— all in 
■ome sort religious. On the pediments we see painted 
•culpturcs more or less united with tho tympanum, and 
having for subjects tho triumphs of gods or heroes. Even 
when we oomo to statues that are dtfinitely separated from 
tho buildings to which they pertain, we still find them 
coloured ; and only in tho later periods of Greek civilisa- 
tion does the differentiation of sculpture from painting 
appear to have become complete. 

In Christian art we may clearly trace a parallel re gene- 
sis. All early paintings and sculptures throughout Europe 
were religious in subject — represented Christs, crucifixions, 
virgins, Loly families, apostles, saints. They formed inte- 
gral parts of church architecture, and were among tho 
means of exciting worship ; as in Roman Catholic countries 
they still are. Moreover, the early sculptures of Christ on 
the cross, of virgins, of saints, were coloured : and it needs 
but to call to mind the painted madonnas and crucifixes 
still abundant in continental churches aud highways, to 
perceive tlio significant fact that painting and sculpturo 
continue in closest connection with each other where they 
continue in closest connection with their parent. Even 
when Christian sculpture was pretty clearly differentiated 
from painting, it was still religious and governmental in its 
BubJGctii — was used for tombs in churches aud statues of 
kings ; while, at the same lime, paiuting, whero not purely 
ecctesi.istical, was applied to the decoration of palaces, and 
besides representing royal persouagos, was almost wholly 
devoted to saered legends. Only in qiiite recent times 
have painting and sculpturo become entirely secular arta. 
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Ooly wkliin these few centuries bas ptunting lieen divided^ 
into historical, lanilsuiipe, marine, architectur.il, genre, ani* 
mal, BtiU-iife, &c., and sculpture grown lieterogeneoaj in 
respect of the variety of real aud idea! subjects iritb whieb 
U occupies itself. 

Strange as it seems then, ive find it no less true, that 
all forms of written language, of painting, and of scii]|V 
tnre, have a common root in the politico-ret igloua decora 
tiona of ancient temples and palaces. Little resemblance 
aa they now have, the bust that stands on the console, the 
landscape that bangs against tlic wall, and the copy of tli» 
Timet lying upon tbc table, are retootely akin ; not only 
in nature, but by extraction. The brazen face of the 
knocker wtiicb the postman has just lifted, is related not 
only to the woodcuts of the IUu3(raled London .Neat 
which he ia delivering, but to tbe characters of the bUlet- 
doux which accompanies it. Between tbe painted window, 
the prayer-book on which its light falls, and the adjacent J 
monument, there is consanguinity. The effigies on oarl 
coins, the Bigns over shops, the figures that fill every ledgeTj'l 
the coats of arms outside tlio carriage panel, anl the pla- 
cards inside the omnibus, arc, in common with dolls, blue- 
books, paper-hangings, lineally descended from the nido 
sculpture-paintings in which the Egyptians represented lbs i 
triumphs aud worship of their god-kings. Perhaps uol 
example can bo given which more vividly illustrates thfti 
multiplicity and heterogeneity of the products that m\ 
course of lime may arise by successive differentiations from I 
a common stock. 

Before passing to other classes of facts, it should b«l 
observed that the evolution of the homogeneous into tli«'fl 
betcrogeneoQS is displayed not only in the Bei>aration of I 
Painting and Sculpture from Architecture and from eaclr I 
other, and in tbe greater variety of aubjeets they embody, \ 
but it is further shown in the structure of each work. 
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modern picture or statue is of far more lieterogeneous 
nature tban an ancient one. An Egyptian sculpture -fresco ■ 
rtprcsenta all its figures as on cue plane — that is, at the 
same (listance from the eye ; and so is less lictorogeneoua 
than a painting that represents them as at various distances 
from ibe eye. It exhibits all objects as exposed to the 
same degree of light ; and so is less heterogeneous than a 
painting which exiiibita different objects and different parts 
of each object as in different degrees of light. It uses 
soarcely any but the primary colours, and these in their 
full intensity ; and so is less heterogeneous than a painting 
which, introducing the primary colours but sparingly, em- 
ploys an endless variety of intermediate tints, each of hete- 
rogeneous composition, and differing from the rest not only 
in quality but in intensity. Moreover, we see In these ear- 
liest Tvorks a great uniformity of conception. The same 
arrangement of 6gure3 is perpetually reproduced — the 
same actions, attitudes, faces, dresses. lu Egypt the modes 
of representation were bo fixed that it was sacrilege to 
introduce a novelty ; and indeed it could have been only 
iu consequence of a fixed mode of representation that a 
Bystem of hieroglj*phic3 became possible. The Assyrian 
bas-reliefs display parallel characters. Deities, kings, at- 
tendants, winged figures and animals, arc severally depicted 
in like portions, bolding like implements, doing like things, 
and with like expression or non-ex press! on of face. If a 
palm-grove is introduced, all the trees aro of the same 
height, have the same number of leaves, and are equidis- 
tant. When water is imitated, each wave is a coimterpart 
of the rest ; and the fish, almost always of one kind, aro 
evenly distributed over the surface. Th.e beards of the 
kings, the gods, and the winged figures, are everywhera 
rimitar ; as are the manes of the lions, and equally so thoss 
of the horses. Hair is represented throughout by one form 
of curl. The king's beard is quite architectn rally buill 
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up of componnii tiers of uniform curls, alteroatiiig 
twUted tiers placed in a transverse direction, and arranged 
with perfect regularity ; and the terminal tiills of the buU^ 
tails are represented in exactly the same manner. 'With- 
out tracing out analogous facts in early Christian art, in 
which, though less striJdng, they arc still visible, the ad- 
vance in heterogeneity will be sufficiently manifest on 
remembering that in the pictures of our own day the oom- 
poaitlon is endlessly varied ; the attitudes, faces, eipres- 
HJons, unlike ; the subordinate objects difierent in ^e, form, 
position, texture ; and more or less of contrast even in the 
smallest dctaila. Or, if ive compare an Egyptian Btatnt^ 
seated bolt upright on a block, with bauds on knees, fin- 
gers outspread and parallel, eyes looking straight forward, 
and the two flidea perfectly Bymmetrical in every partioo- 
lar, with a statue of tho advanced Greek or the modenti 
school, which is asymmetrical in respect of the position of 
the head, the body, the limbs, the arrangement of the hair, 
dress, appendages, and in its relations to neighbouring 
objects, we shall see the change from the homogeneous to 
tho heterogeneous clearly manifested. 

In the co-ordinate origin and gradual differentiation of 
Poetry, Music and Dancing, we have another series of illus- 
trations. Rhythm in speech, rhythm in sound, and rhythm 
in motion, were in the beginning parts of tho same thing. 
and have only in process of time become separate things. 
Among various existing barbarous tribes we find them still 
united. The dances of savages are accompanied by some 
kind of monotonous chant, the clapping of hands, the strik- 
ing of rudo instruments : there are measured movements, 
measured words, and measured tones; and the whole cerft- 
mony, usually having reference to war or sacrifice, is of J 
governmental cliaraoter. In the early records of the liis-j 
torio races we similarly find these three forms of metrical^ 
action united in religions festivals. In the Hebrew writing*. 
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we read that the triumphal ode composed by Moses on tho 
defeat of the Egyptians, was anng to an accompaniment of 
dancing and timbrels. The Israelites danced and sung " ut 
the inaugnratiou of tho golden calf. And as it is generally 
agreed that this representation of the Deity was borrowed 
from tho mysteries of Apis, it is probable that tho dancing 
was copied from that of the Egyptians on tliose occasions." 
There was an annual dance in Shiloh on tho saered festival ; 
«nd David danced before the ark. Again, in Greece the 
^e relation is everywhere seen: the original type being 
there, as probably in otber cases, a simultaneous chanting 
ttnd miraetio representation of the life and adventures of 
the god, The Spartan dances were accompanied by hymns 
and soDgs ; and in general the Gieeks had " no festivals or 
religious assemblies but what were accompanied with songs 
and dances" — both of them being forms of worship used 
before altars. Among tho Romans, too,.lhere were sacred 
dances : the Salian and Lupercalian being named as of 
that kind. And even in Christian countries, as at Limoges, 
tn comparatively recent times, the people have danced in 
the choir in honour of a saint. Tho incipient separation 
of these once united arts from each other and from reli- 
gion, was early visible in Greece. Probably diverging from 
dances partly religious, partly warlike, aa the Corybantian, 
came the war dances proper, of which there were varions 
kinds ; and from these resulted secular dances. Mean- 
while Music and Poetry, though still united, came to have 
an existence separate from dancing. The aboriginal Greek 
poems, religious in subject, were not recited, but chanted ; 
and though at first the chant of tho poet was accompanied 
by the dance of tho chorus, it ultimately grew into inde- 
pendence. Later still, when the poem had been differen- 
tiated into epic and lyric — when it became tho custom to 
sing tho lyric and recite the epic — pootry proper was born. 
Aa during the same period musical instruments were being 
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jpultiplieJ, we may preaame tbat music came to have an 
^stence apart from words. And liotli of them were he- 
mnning to assume other forms besides the rctigious. Facta 
baving like implications might he cited from the histories 
of Inter times and peoples; as the practices of our own 
early minstrels, who sang to the liarp heroic narratives vcr- 
siBed by themselves to music of their own composition : 
tliua uniting the now separate offices of poet, composer, vo- 
calist, and inatrumentalist. But, without further illustrn- 
Llon, the common origin and gradual dilTerentiation of 
Dancing) Poetry, and Music will be sufficiently manifest. 

The advance from the homogeneous to the Letcrogene- 
gusiadisplayednotonly iuthe separation of these arts from 
each other and from religion, but also in the multiplied dit 
fbrcntiations which each of them afterwards undergoes. 
Not to dwell upon the numberless kinds of dancing that 
liavo, in course of tirao, come into use ; and not to occupy 
apace in detailing the progress of poetry, aa seen in the de- 
velopment of the various forms of metre, of rhyme, and 
of general organization ; let us confine our attention to 
nin»o ns a type of the group. As argued by Dr. Bnmoy, 
and as iniijlied by the customs of still extant barbai'ous 
■ mccs, the firat musical inatrumcnts were, without doubt, 
percussive — sticks, calabashes, tom-toma — and wore tised 
iimply to mark ibc time of the dance; and in thU constant 
rvpotiiJou of the same sound, we ace music in its most 
l^^iuogcneous form, 

Ttiei Egyptians had a lyro ivith three strings. The 
,^iK Utc of ^^^^ Greeks had four, constituting their tetra- 
1^^ In oonrso of some centuriea lyres of seven and 
4^1 auittg* were employed. And, by tho expiration of 
^^g^^id years, they had advanced to their " great system" 
^^bAmUo octavo. Through all which changes there of 
^^^^^et» greater heterogeneity of melody. Simulta 
^^A, ^Htf ounv 'I'lo "se the different modes — Dorian, 
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Ionian, Phrygian, j£>)IiaD, and Lydiait — ansvcrit-g to our 
keys ; and of these there were ultimately fifteen. As yot, 
however, there was but little heterogeneity in the lime of 
their music. 

Instrumental music during thia period being merely the 
accompaniment of vocal music, and vocal music being com- 
pletely snhordinated to words, the singer being also the poet, 
chanting bis own compositions and making the lengths of his 
notes agree with the feet of Iiis verses, — there unavoidably 
arose a tiresome uniformity of measure, which, as Dr. Bur- 
neyaaya, "no resources of melody could disguise." Lacking 
the complex rhythm obtained by onr equal bars and une<iual 
notes the only rhythm was that produced by the qnantity of 
thesyllables and was of necessity comparatively monotonous. 
And further, it may be observed that the chant thus result- 
ing, being like recitative, was much less clearly differen- 
tiated from ordiuary speech than is our modem song, 

Nevertheless, in virtue of the extended range of notes 
in nse, the variety of modes, the occasional variations of 
time consequent on changes of metre, and tho multiplica- 
tion of instruments, music had, towards the close of Greek 
dvilization, attained to condderable heterogeneity — not 
indeed as compared with onr music, but as compared with 
tbat which preceded it. As yet, however, there existed 
sothing bat melody : harmony waa unknown. It was not 
'tintil Christian church-rauaic had reached some development, 
that raufflc in parts was evolved ; and then it came into 
iflxistence through a very unobtrusive differentiation. Diffi- 
cult as it may be to conceive d prioH how the advance 
&om melody to harmony could take place without a sud- 
den leap, it is none the less true that it did so. Tlie 
circamstance which prepared tho way for it was the em- 
jdoyment of two choira singing alternately the same air. 
Afterwards it became the practice — very possibly first 
inggestcd by a mistake — for the second choir to com> 
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mcnco liefore the first had ceased; thus producing 
fiiguo. 

With the simple airs then in use, a partially harmo 
nious fugue might not improbably thus result : and a very 
partially harmoniona fugue satisfied the ears of that age, 
as we know from still preserved examples. Tlie idea hav- 
ing onee been given, the composing of alra productive of 
fugnl harmony would naturally grow np ; as in some way 
it did grow up oat of this alternate choir-singing. And 
from the fugue to concerted music of two, three, four, and 
ftiore parts, the transition was easy. Without pointing 
out in detail the increasing complexity that resulted from 
introducing notes of various lengths, from the multiplica- 
tion of keys, from the use of accidentals, from varieties of 
time, and so forth, it needs but to contrast music as it is, 
with music as it wa?, to see how immense is the increase 
of heterogeneity. We see this if, looking at music in its 
, mwemblc, we enumerate its many different genera and 
Bpodea — if we consider the divisions into vocal, instramcn- 
I t^ and miiod ; and their subdivisions into music for differ- 
«Bt Toices and different instrnraenis — if wo observe the 
■ amy forms of snored music, from the simple hymn, the 
eluKlt, the canon, motet, anlhem, tfec, up to the oratorio ; 
Wid tho still more numerous forms of secular mnsio, from 
Unbollnd up to the screnata, from the instrumental solo up 
» iho symphony. 

, the same truth is seen on comparing anyone 

i of aboriginal music with a sample of modem music 

n ordinary song for tho piano ; which we find to 

■oly highly heterogeneous, not only in respect of 

► twfedos in the pitch and in the length of tho notes, 

)><Mnbcr of different notes sounding at the same instant 

wy with tho voice, and the variations of strength 

li v4Mi thoy Are sounded and sung, but in respect of 

• of key, the changes of time, the changes of 
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tittibre of Iho voice, and the many other modifications of 
oxprcsaion. While between the old monotonous danco- 
cfaant and a grand opem of our own day, with its endless 
orchestral complex I lies and vocal combinations, the con- 
trast in lieterogeneity is bo extreme that it eeems scarcely 
credible tiiat the one should have been ihc ancestor of the 
otlier, 

Were tbey needed, many further illustrations might bo 
cited. Going back to the early time when the deeds of 
the god-king, chanted and mimetically represented in 
dances round his allar, wero further narrated in picture- 
writings on the walls of temples and palaces, and so con- 
stituted a rude literature, we might trace the development 
of Literature through phases in which, as in the Hebrew 
Scriptures, it presents iu one work theology, cosmogony, 
history, biography, civil law, ethics, poetry ; through other 
phases in which, as in ibe Iliad, the religious, martial, his- 
torical, the epic, dramatic, and lyric elements are similarly 
commingled ; down to its present heterogeneous develop- 
ment, in which its divisions and subdivisions are so numer- 
ous and varied as to defy complete classification. Or we 
might trace out tho evolution of Science ; beginning with 
the era in which it was not yet differentiated from Art, 
and was, in union with Art, the handm^d of Religion ; pass- 
ing through the era in which the sciences were so few and 
rudimentary, as to bo simnltaneously cultivated by the samo 
philosophers; and ending with the era in which tho genera 
and species are so numerous that few can enumerate them, 
and no one can adequately grasp even one genus. Or we 
might do the like with Architecture, with the Drama, with 
Dross. 

But doubtless thu render Is already weary of illustra- 
tions; and our promise has been amply fullillcd. We 
believe we have shown beyond question, that that which 
, Uie German physiologists have found to be the law of 
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organic development, is the law of all develop mo nt. 
ndvanco from tlio simple to the complex, throngli a pro« 
of sueccsKivo difleretitiations, is gecc alike in tbo earlu 
cbanges of the Universe to which we can reason our i 
back ; and in the earliest changca which we can induc- 
tively establiah ; it is seen in the geologic and climntia 
evolution of the Earth, and of every single organism on ita 
Burtaco ; it is seen in the evolution of Humanity, whether 
contemplated in the civilized individual, or in the a^re- 
gation of races ; it is seen in the evolution of Society in 
respect alike of its political, its religious, and its economi- 
cal organization ; and it is seen in the evolution of all 
those endless concrete and abstract products of human 
activity which constitute the environment of onr daily li 
From tlie remotest past which Science can fathom, np b 
the nOTelties of yesterday, that in which Progress oss 
tially consistB, is the trausfonnation of the homogont 
into the heterogeneous. 

And now, from this uniformity of procedure, may Vi 
not infer some fundamental necessity whence it results ? 
May we not rationally seek for some all-pervading princi- 
ple which determines this all-pervading process of things? 
Docs not the universality of the laie imply a t 
caime f 

That we can fathom snch cause, noumenally considere 
is not to be supposed. To do this would be to solve that ~ 
iiltirnate mystery which must ever transcend human intelli- 
gence. Bnt it still may be possible for us to reduce the 
law of all Progress, above established, from the condituw« 
of an empirical generalization, to the condition of a 
tlonal generalization. Just as it was possible to interp 
Kci)ler'8 laws aa necessary consequences of the law of gravfi 
tation ; so it may be possible to interpret this law of I 
gi'OBS, in ila multiform manifestations, as tlio necessary cm 
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soqucnce of some similarly UDiversal principle As gravi- 
tation was assigniible ns tliG cattse of each of the groups of 
phenomena which Kepler formulated ; bo may some equally 
KtiipJc attribute of things be assignable as the cause of each 
i«f the gronps of phenomena formulated in the foregoing 
f»ges. We may be able to affiliate all tliese varied and 
Domplex evolutions of the homogeneous into the heteroge- 
neons, upon certain simple iiicta of immediate experi- 
ence, which, in virtue of endless repetition, we regard as 
necessary. 

Tiie probability of a common cause, and the possibility 
formulating it, being granted, it will be well, before 
going further, to consider what must be the general 
characteristicH of such cause, and in what direction we 
uaght to look for it. We can with certainty predict that 
it has a high degree of generality ; seeing that it is com- 
mon to such infinitely varied phenomena : just in propor- 
tion to the nniversality of its application must be tho 
abstractnesa of its character. We need not expect to see 
it an obvious solution of this or that form of Progress ; 
'becanae it equally refers to forms of Progress bearing little 
ispiiarent resemblance to them: its association with multi- 
irm orders of facts, involves its dissociation from any par- 
'tionlar order of facta. Being that which determines Pro- 
■gress of every kind — astronomic, geologic, organic, ethnolo- 
gio, social, economic, artistic, &c. — it must bo concerned 
■With Bome fundamental attribute possessed in common by 
se ; and must be expressible in terms of this firadamen- 
attribute. The only obvious respect in which all kinds 
•fProgresaarealikc, is, that they are modes of cAfflnjfiy and 
ifience, in some characteristic of changes in general, the de- 
Kred aolntion will probably be foinid. We may suspect 
i priori that in some law of change lies the explanation of 
Um tmiversal transformation of the homogeneous into tho 
heterogeneous. 
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Thius miidi premiscil, we paiis at onco to the Btatemen^J 
of tlic law, which is this : — Every active force produc 
more than one change — every cause produces more than on^M 
ffect. 

Before this law can he July comprehended, a few e: 
pies must be looked at. Mlien cue body is struck against 
another, that which we usually regard as the effect, is s 
change of position or motion in one or both bodies. But 
a moment's thought ghows us that this is a careless aad 
very ineompleto \'iew of the matter. Besides tlie Tiaible 
meohnaical result, sound is produced ; or, to speak accurate- 
ly, a vibration in one or both bodies, and to the surronnd- 
ing air : and under some circumstances we call this the e6 
fctt. Moreover, the air has not only been made to vibrate, 
but has had sundry currents caused in it by the transit of 
the bodies. Further, there is a dis.irrangement of the psP^J 
tides of the two bodies in the neighbourhood of their poinU 
of collision ; amounting in some cases to a visible coudeni 
luilion. Yet more, this condensation is accompanied by thflil 
disengagement of heat. In some cases a spark — that isi^ 
light— results, from the incandescence of a portion struolsi 
ofT; and sometimes tliis incandescence is associated vitii) 
chemical combination. 

Thus, by the original mechanical force expended in thtl 
collision, at least five, and ollen more, different kinds otM 
changes have been produced. Take, again, the lighting ofl 
a candle. Primarily this is a chemical change consequent • 
on a i-iso of temperature. The process of combination 
having onoo been sot going by extraneous heat, there is a 
continued formation of carbonic acid, water, itc,— in itself 
a result more complex than the extraneous heal that first 
caused it. But accompanying this process of combination 
there is uprodnution of heal; there is a production of light} 
thoro is an ascending column of hot gases generated ; thcra.- , 
trc currents established in the surrounding air. Sloruover ' { 
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tbe dccompoEitioD of one force into many forces docs not 
end here : each of tho Bcvcrol changGs prodnced becomea 
Uie parent of furllier changes. The carbonic acid given 
off will by and by combine with some base ; or under the 
influence of sunshine give up its carbon to tho leaf of a 
plant. Tlie water will modify the hygrometrio state of tho 
air around ; or, if the current of hot gases containing it 
come against a cold body, will be condynsed : altering the 
temperature, and perhaps the chemical state, of the surface 
it covers. The beat given out melts the subjacent tallow, 
Knd expands whatever it warn^p. The light, falling on vari- 
ous Bubstanccs, calls forth from them reactions by which 
it is modi6cd ; and so divers colours are produced. Similarly 
even with these secondary actions, which may be traced out 
into cTcr-multiplying ramifications, until they become too 
minute to be appreciated. And thus it is with all changes 
whatever. Ko case can be named in which an active force 
does not evolve forces of several kinds, and each of these, 
other groups of forces, Univers.illy the effect ia more com- 
plex than the cause. 

Doubtless the reader already foresees the course of our 
argument. This multiplication of results, which is displayed 
in every event of to-day, has been going on from the begin- 
ning ; and is true of the grandest iibcnomena of the uni- 
verse aa of the most insignificant. From tbe law that every 
active force produces more than one change, it is an inevit- 
able corollary that through all time there has been an over- 
growing compUcation of things. Starting with tbe ultimaLu 
lact that every cause produces more than one effect, we may 
readily see that throughout creation there must have gone 
on, and must stiU go on, a never-ceasing transformation of 
tbe homogeneous into the heterogeneous. But let us trace 
out this truth in detail.* 

■ A eorrelidve Irulh wMoh ought ilw to be token Into sccount (ihat 
Ihe HUtG of hamogmtdtj' la one of unliable equilibrium), Ijut oliicli il 
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It mtntnittingoarselT-cstoitasmorc than a speo>' 
^ tkongli a highly probable one, let us ng;ua 
«lfHiM« with the evoluiiou of the solar system out of a ne- 
Vulwm tuedium.* From the mntual attraction of the atoms 
vt » diffused mass whose form is nn symmetrical, there re* 
•nils not only condensation but rotation : gravitation 
IMteously generates both the centripetal and the ccntrifiigati 
Ihrocs. Wliile the condensation and the rate of rotatit^-j 
ara progroBsivcly iDcreasiDg, the approach of the atoms na^* 
oositarily generates a progressively inc.reaaing temperature.' ,j 
As this lomporntitro rises, light begins to bo evolved ; and'! 
ulliinatoly thore results a reTolving sphere of fluid mati 
radiating iutonse heat and light — a sun. 

There are good reasons for believing that, in conscqaeni 
of the high tangential velocity, and consequent centrifugal 
force, aoquired by the outer parts of the condensing nebu- 
lous mass, there must be a periodical detachment of rota- 
ting rings ; and that, from the breaking up of these nebn- 
lous rings, thero must arise masses which iu the course of 
their oondotisation repeat the actions of the parent mas^' 
and 80 produce planets aud their satellites — an inference 
strongly supported by the still cstant rings of Saturn. 

Should it horoatler be satisfactoiily shown that planeta 
and satellites were thus generated, a striking illustratioa 
win be afforded of the highly heterogeneous effects pro* 
<liioed by the primary homogeneous cause ; but it viS' 
KiTvo our present purpose to point to the fact that from tbfl 
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Wtuilil CrCAtlf encumber (ha argument 
t)w kbuvci, will be (ound dereloped in Ihi 

•Tbo Mca that Ihu NcliuUr HypothoslB hasboen disproTeJ btcnusa 
intiU *«ni Iboiifiht to be existing acbulie hare been reaolTcd into cluslen 
(t IMI* I* olniMt beneath notice. A priori it irna bighlj improbubte, if 
IHA kHMNMlblc, that nebulous tnanBts Bhoultl still renimu uncondensL'd, 
%Wt M)u4i liUTO iKiM condcoscd oiUlloDs of jreara ago. 
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mutnnl attraction of the particles of an irregular ncbulona 
mass Ibere result condensation, rotation, heat, and light. 

Il follows as a corollary from tho XebaJar Hypothesis, 
that tho Earth must at Grst have been incandescent ; and 
whether the Nebular Hypothesis be true or not, this origi 
nal incandescence of the Earth is now inductively established 
—or, if not established, at least rendered bo highly pro- 
bable that it is a generally admitted geological doctrine. 
Let us look first at the astronomical attributes of ihts once 
molten globe. From its rotation there result the oblate- 
ness of its form, the alternations of day and night, and (un- 
der the influence of tho moon) tho tides, aqueous and at- 
mospheric. From the inclination of its asis, there result 
the precession of the eqainoxes and the many differences of 
the seasons, both simultaneous and successive, that pcrvado 
its surface. Thus the multiplication of effects is obvious. 
Several of the differentiations due to the gradual cooling 
of the Earth have been already noticed — as the formation 
of a crust, the solidification of sublimed elements, the pre- 
dpitation of water, &c., — and we here again refer to them 
merely to point out that thoy arc simultaneous effects of 
the one cause, diminishing heat. 

Let na now, however, observe tho multiplied changes 
afterwards arising from the continuance of this one cause. 
The cooling of the Earth involves its contraction. Hence tho 
solid crust first formed is presently too largo for the shrink- 
ing nucleus ; and as it cannot support itself, inevitably follows 
the nucleus. But a spheroidal envelope cannot sink down 
into contact with a smaller internal spheroid, without disrup- 
tion ; it must run into wrinkles as tho rind of an apple does 
when the bulk of its interior decreases from evaporation. 
As the cooling progresses and the envelope thickens, the 
ridges consequent on those contractions must become 
greater, nsing ultimately into hills and mountains ; and the 
later systems of mountains thus produced must not onljba 



F»>jKE?is: nS LA* A5I> C&CBE: 



hi^cT, W we Bad them to be, bat tkrj most be longer, u 
«« ab0 find tfaem to be. TbBs, teATiBg oot of Tiew other 
moiltfVtng forces, ire see what !""— *— heterogeneity of 
■Bf^KQ has uruen from the one caoae, loss of heat — a beto- 
rogrm^ty whidi the telescope ebom oa to be innlldeil oo 
the bee of the moon, There aqueous and atniospfaerio 
ai^ncie* hure been absent. 

Dul webavo yet to notice another kind ui'heterogeneit^ 
of iiirfooe iiiiuilarly and Hiraultaneously caused. VTbile Lbs; 
Unrth'a uriiiL wan «lill thin, the ridges produced by its coo- 
Inu'llim iniiKt not only have hcen small, hut the (Spaces be> 
tWKOli lliOM rid);;es must have rested vtilh great evenness 
UjHin tho «uhj!ici>nt liquid spheroid ; and the water in those 
arutio and antarctic regions in which it first condensed, roost 
have been cvi^nly diatributed. But as fkst as the crust grew 
thickor and gained corresponding strength, the lines of 
frooture from time to time caused in it, must have occurred 
at greater distances apart ; the intei-mediate surfaces must 
have followed the conlracling nucleus with leas uniformity ;. 
and there must have resulted larger areas of land and wa- 
tor. If any one, aller wrapping up an orange in wet tissue 
paper, nnd obsorving not only how small are the wrinkles, 
but how evenly the intervening spacen lie upon the surGice 
of the orange, will then wrap it up in thick cartridge-paper, 
and not« both the greater height of the ridges and the 
much larger spaces throughout which the paper does not 
touch the orange, he will realize the fact, that as the Elarth'a 
solid envelope grew thicker, the areas of elevation and de- 
pression must have become greater. In place of islands 
more or less homogeneously scattered over nn all-erabra- 
oing seii, there must have gradually arisen hetcrogeneooi 
arrangements of conlineiil and ocean, such as we now knoWt 

Ocoo more, this double change iu the extent and in the 
elevation of the lauds, involved yet another species of ho- 
torogeneily, that of coaat-lino. A tolcrahly oven surlaod 
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' raised out of tlie ocean, must havo a simple, regular sea- 
tnargin ; but a surfocQ varied by tabio-lands nnJ intersected 
Vij mountatn-cliains must, wlien raised ont of the ocean, 
have an outline ertremely irregular both in its leading 
features and in its details. Thus endless is the accumul* 

f tion of geological and geographical resulU slowly brought 

I nbont by this one cause — the contraction of the Earth. 

WLen we pass from the agency which geologists term 

> Igneous, to sqtieous and atmospheric agencies, we see the 
) evergrowing complications of effects. The denuding 
actions of jut and water have, from the beginning, been 
modifjing every eiposed surface ; everywhere causing 
many different changes. Oxidation, heat, wind, frost, 
Run, glaciers, rivers, tides, waves, have been unceasingly 
producing disintegration ; varying in kind and amount ac- 
cording to local circnmstaaces. Acting upon a tract of 
granite, they here work scarcely an appreciable effect ; 
there canse exfoliations of the surface, and a resulting heap 
of dibris and boulders ; and elsewhere, after decomposing 
the feldspar into a white clay, carry away this and the ac- 
companying quarts and mica, and deposite them in separate 
beds, fluviatile and marine. "When the exposed land con- 
flista of several unlike formations, sedimentary and igneous,^ 
the denudation produces changes pro portion ably more he- 
terogeneous. The formatiorfs being disintegrable in different 
degrees, there follows an increased irregularity of surface, 
The areas drained by different rivers being differently con- 
stituted, these rivers carry down to the sea different com- 
binations of ingredients ; and so sundry new strata of 
distinct composition are formed. 

And here indeed wc may see very simply illustrated, 
.the truth, which we shall presently have to trace out in 
more involved cases, that in proportion to the heterogeneity 
of the object or objects on which any force exj>end3 itself 
is the heterogeneity of the results. A continent of com 
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[ilex structure, exposing many strata irregularly distributor 
r:used to yarious levels, tilted up at all angles, must, uiidci 
the satQO denuding agencies, give origin to immensely mul- 
tiplied results ; each district must be diScrently modified ; 
each river must carry down a different kind of detritus ; 
each dejKisit must bo differently distributed by the en- 
tangled currents, tidal and other, which wash the 
torted shores; and this multiplication of results murti 
manifestly be gi'eatest where the complesity of the snrfao 
ia great eat. 

It is out of the question here to trace in detail the genoaii 
of those endless complications described I>y Geology an^] 
Physical Geography ; else wo might show how the genors 
truth, that every active force produces more than onsfl 
change, is exemplified in the highly uivolved flow of th«^ 
tides, ill the ocean currents, in the winds, in tlie distribo^g 
tion of rain, in the distribution of heat, and so forth. BuJ 
not to dwell upon these, let us, for the fuller ulucidatiomV 
of this truth in relation to the inorganic world, considerj 
what would bo the consequences of some extensive co» 
mical revolution — say the subsidence of Central America. 

The imraediato results of the disturbance would them- 
Nclves be sufficiently complex. Besides the numberless 
dislocations of strata, the ejections of igneous matter, the 
propagation of earthquake vibrations thousands of miles 
iiround, the loud explosions, and the escape of gases ; there 
would be the rush of the Atlantic and Pacific Oceana to 
supply the vacant space, the subsequent recoil of enormous j 
waves, which would traverse both these oceans and produoA J 
myriads of changes along tbcir shores, the corresponding 
atmospheric waves complicated by the currents surrounding 
each volcanic vent, and the electrical discharges with wliich ■ 
■ucb disturbances are accompanied. But these temporary 
effects woiUd be inugnificant compared with the permanent , 
ores. The complex currents of the Atlantic and Facififl I 
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would be altt-red in direction and amount. The distribu- 
I tion of heat achieved by lliese ocean currents would be 
I dificrent from what it is. The arrangement of the isothcr 
mal lines, not even on the neighbouring continents, but 
even throiighont Europe, would bo changed. The tides 
would flow differently from what they do now. There 
would be more or less modiScation of the winds in theii' 
periods, strengths, directions, qiialilics, Kain would fall 
scarcely anynhere at the same times and in the same quan- 
tities as at present. In short, the meteorological conditions 
thousands of miles off, on all sides, would be more or less 
revolutionised. 

Thus, without taking into account the infinitude of 
moditicatioDS which these changes of climate would pro- 
duce upon the flora and fauna, both of land and sea, the 
reader will see the mimcnso heterogeneity of the results 
wrought out by one force, when that force expends itself 
1 previously complicated ai-ca ; and he will readily 
draw the corollary that from the beginning the complica- 
on has advanced at an increasing rate. 
Before going on to show how organic progress also 
j depends upon the universal law that every force produces 
e than one change, wo have to notice the manifestation 
I of this law in yet another species of inorganic progress — 
' namely, chemical. The same general causes that have 
wrought out the heterogeneity of the Earth, physically 
considered, have simultaneously wrought out its chemical 
hetGrogeneily. Without dwelling upon the general feet 
that the forces which have been increasing the variety and 
complexity of geological formations, have, at the same 
lime, been bringing into contact elements not previously 
exposed to each other under conditions lavonrable to union, 
tad BO have been adding to the number of chemical com- 
pounds, let ns pass to the more important complications 
th&t have resulted from the coohiig of the Earth. 
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Here u every reason to believe thai at an cxUcmo beat 
the clemoits causot combine. Eren luidcr eack heat as 
can be artJGcially pnxlaccd, some very stroQg affinities 
)ie)d, as for instance, that of oxygon for hydrogen ; and 
the great majority of diemicat cimpounda are decomposed 
at much lower tcmperatores. But witliout insisting npoa 
the highly probable inference, that when the Earth was in 
its first state of incandescence there were no chemical com- 
binations at all, it will suffice our purpose to point to tha 
anqnestionable iact that the comjiouudg that can exist at 
the highest temperatures, and which mnst, therefore, hava 
boon the first that were formed as the Earth cooled, 
those of the simplest constitutions. The protoxides — i 
csludiug under that head the alkalies, earths, <tc. — are, as 
clsa?, the most stable compounds wc know : most of them 
rcristing decomposition by any heat wo can generate. 
These, consisting serernlly of one atom of each component 
element, are combinations of the simplest order — are but 
one degree less homogeneous than the elements themaelvea. 
Mure lioturogenooiia than thcae, leas stiiblo, and therefore 
later in tho Kni'tli's history, are the dcutoxides, tritoxidcs, 
peroxidua, 4c. ; in which two, three, four, or more atoms, 
of oxygen are united with one atom of metal or other 
menu iligher than these in heterogeneity are tho hydrates;^] 
III whiub an oxide of hydrogen, nnlted wilh an oxide of, 
soino other element, forma a substance whose atoms scvei^. 
ally contain at least four ultimate atoms of three different 
kinds. Yet more heterogeneous and less stable sllll uro 
the salts; which present us with compound atoms each 
made up of live, six, seven, eight, ten, twelve, or more 
ntomi, of three, if not more, kinds. Then there are tba: 
hydmtod salta, of a yet greater heterogeneity, which no- 
dargo jiarlial decomposition at much lower temperatureai 
AHur thein como the furtber-complloated supersalts and 
double salts, Laving a stability again decreased : and so 
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tlirougtiout. Without entering into qualifioatioua for 
which i?o lack space, we believe no chemist will deny it to 
bo a general law of these inorganic comhinations that, 
ot/ter thinffs equal, the stability decreases as the complexitT 
Increases. 

And then when we pass to the cooipounda of organic 
chemistry, we 6nd this general law still further exemplified : 
we find mnch greater complexity and much less stability- 
An atom of albumen, for instaitce, consists of 482 nUimate 
atoms of five different kinds. Fibrine, still more intricnlo 
in oonstitulion, contains in each atom, 298 atoms of carbon, 
40 of nitrogen, 2 of sulphur, 228 of hydrogen, and 02 of 
oxygen — in all, 660 atoms ; or, more strictly speaking — 
equivalents. And these two substances are so unstable as 
to decompose at quite ordin.iry temperatures; as that to 
which the outside of a joint of roast meat is exposed, 
Thus it is manifest that the present chemical heterogene- 
ity of the Karth'a surface bos arisen by degrees, as the de- 
crease of heat has permitted ; and that it has shown itself 
in three forms — first, in the multiplication of chemical com- 
pounds; second, in the greater number of different ele- 
ments contained in tlio more modern of these compounds : 
and third, in the higher and more varied multiples in which 
these more nnmerona elements combine. 

To say that this advance in chemioal heterogeneity is 
due to the one cause, diminution of the Earth's tempera- 
ture, would be to say too much ; for it is clear that aque- 
ona and atmospheric agencies have been concerned ; and, 
further, ttiat the affinities of the elements themselves ar« 
implied. The cause has all along been a composite one : 
the cooling of ihe Earth having been simply the most gen* 
eral of the concurrent causes, or assemblage of eonditions. 
And here, indeed, it may be remarked that in the several 
fllasuea of facts already dealt with (excepting, perhaps, the 
Prst), and still more in those with which we ehall presently 
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;lwil, llie causes are more or less compound ; as indeed s 
nearly all causes wllh wliich -we are acquainted. Scarcelj 
any change can with logical accuracy be wholly ascribed to 
one agency, to the neglect of the permanent or temporary 
conditions under wliich only this agency produces the 
change. But as it does not materially affect our argutneut, 
wo prefer, for simplicity's sake, to use throughout Iho popti- 
lai mode of expression. i 

Perhaps it will be further objected, that to assign loa I 
of heat as the cause of any changes, is to attribute tliesel 
changes not to a force, but to the absence of a force. And -' 
this is trne. Strictly speaking, the changes should be at- 
tributed to those forces which come into action when the 
antagonist force is withdrawn. But though there is 
accuracy in saying that the freezing of water is due to the i 
loss of its heat, no practical error arises from it ; nor will J 
a parallel laxity of expression vitiate our statements respect* | 
ing the multiplication of effects. Indeed, the objcctioa I 
serves but to draw attention to tlio fact, that not only does I 
the exertion of a force produce more than one change, but I 
tho withdrawal of a force produces more than one change^ I 
And this suggests that perhaps the most correct statement I 
of our general pi'inciple would be its most abstract stat^ I 
ment— every change is followed by more than one otbei f 
change. 

Returning to tho thread of our exijosition, we have next' ^ 
to trace out, in organic progress, this same all-pervading 
principle. And here, where the evolution of the homoge- 
neous into the heterogeneous was first observed, the produc- 
tion of many changes by one cause is least easy to demon* 
etrnte. The development of a seed into a plant, or an 
ovum into an animal, is so gradual, while the forces whicli | 
dclormiiie it arc so involved, and at the same time so unob- | 
trusive, that it is difficult to detect tho multiplication of effects i 
wliicli is elsewhere so obvious. Nevertheless, guided bj 
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indirect evideocei, wc may pretty eaft'Iy rcacb iLe concln- 
woti that here too the law hoIdA 

Observe, first, how namcroiia arc the effects which any 
m.irked change works upon an aJalt organism — a human 
being, Top instance. An alarming sovtnil or sight, lieBidoa 
ilio impressions on tlie organs of sense and the nerves, may 
prodacc a start, a scream, a distortion of the face, a tremb- 
ling conseqaent npon a general ronaoular relaxation, a 
burst of" perspiralion, an excited action of the heart, a 
rosh of blood to the brain, followed possibly by arrest of 
the heart's action and by syncope : and if the system be 
fceblpT an indisposition with its long triun of complicated 
symptoms may sot in- Similarly in cases of disease. 'A 
minute portion of the emall-pox virus introduced into 
the syBtem, will, iu a severe case, cause, during the first 
stage, rigors, heat of skin, accelerated pulse, flirred 
tongue, loss of appetite, thirst, epigastric uneasiness, 
Tomiling, headache, pains in the back and limbs, muscular 
weakness, convuWons, delirium, &.c. ; in the second stage, 
cutaneous eruption, itching, tingling, sore throat, swelled 
fiinceg, salivation, cough, hoarseness, dyspncea, Ac. ; and in 
the third stage, (edematous inflammations, pneumonia, pleuri- 
sy, diarrhoia, inflammation of the brain, ophthalmia, erysipc' 
las, &a, : each of which enumerated symptoms is itself mora 
or less complei. Medicines, special foods, bettor air, might 
in like manner be instanced m producing multiplied results. 

Now it needs only to consider that the many changes 
thus wrought by one force upon an adult organism, will bo 
in part paralleled in an embryo organism, to understand 
how here also, the evolution of the homogeneous into tho 
heterogeneous may bo due to the production of many 
effects by one cause. The external heat and other agen- 
cies which determine the first complications of the germ, 
may, by acting upon these, superinduce further complica- 
tions ; ui>on these still higher and more numerous ones ; 
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and BO on continually : each organ as it is doTeloped 
ving, by its actions and reactions upon the rest, to initiat*'' 
new complexities. Tho first pulsations of Uie ftetal heart, 
must Mmultaueously aid the unfolding of every part. Tha 
growth of each tissue, by taking from the blood special 
jiroportions of elements, must modify the constitution of 
the blood ; and so must modify tho nutrition of all tha 
other tissues. Tho heart's action, implying as it docs a cer- 
l^n waste, necessitates an addition to tho blood-of efiete 
matters, which must influence the rest of tho system, and 
perhaps, as Home tliiuk, cause the formation of escretory 
organs. The nervous connections established among tho 
viscera must further multiply their mutual influences : and 
BO continually. 

Still stronger becomes the probability of this view when 
we call to mind tho fact, that the same germ may bo 
evolved into different forms according to circumstances. 
Thus, durmg its earlier stages, every embryo is sexless— 
becomes either mole or female as tlio balance of forces act- 
ing upon it detoraiincH. Again, it is a well-established fact 
that the larva of a working-bee will develop into a queen- 
bee, if, before it is too late, its food be changed to that on 
which tho larvffi of queen-bees are fed. Even more remark- 
able is the case of certain entozoa. The ovum of a tape- 
worm, getting into its natural habitat, tho iuteatine, unfolds 
into tho well-known form of its parent ; but if carried, a? 
it frequently is, into other parts of the system, it becomes 
a sac-like creature, called by naturalists the Echinococeua 
— a creature so extremely different from the tape-worm in 
aspect and structure, that only after careful investigations 
has it been proved to have tho same origin. All which 
instances imply that each advance in embryonic complice 
tion results from the action of incident forces upon the 
complication previously existing. 

Indeed, wo may find ^priori reason to think that the 
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evolnlioii proceeds after tliia maimer. For since it is now 
knowa that no germ, animal or vegetable, contains tlio 
Blighteat rndiraent, trace, or indication of the future organ- 
ism — now that the microscope has shown ns that the first 
process sot up in every fertilized germ, is a process of re- 
peated epontaneons fissions ending in the production of a 
mass of ccUb, not one of which exbihita any spccbl charac- 
ter: there seems no alternative but to suppose that the 
partial organization at any moment subsisting in a growing 
embryo, is transformed by the agencies acting upon it into 
the Buooeeding phase of orgiinization, and this into the 
nest, until, through ever-increasing complexities, the ulti- 
mate form ia reached. Thus, though the aubtilty of the 
forces and the slowness of the results^ prevent us fi'om 
dirtctly showing that the stages of increasing heterogeneity 
through which every embryo passes, severally arise from 
the production of many changes by one force, yet, indi- 
reclli/, we have strong evidence that they do so. 

We have marked how mnltitndinous are the efiects 
which one cause may generate in an adult organism ; that 
a like railtiplJcalion of effects moat happen in the unfiild- 
iiig organism, wo have observed in sundry illustrativb 
cases; further, it has been pointed out that the ability 
which like germs have to originate unlike forma, implies that 
the snoccsaiTc transform at ions result from the new changes 
superindnced on previous changes ; and wo have seen that 
Htmcturelcss as every germ originally is, the development 
of an organism out of it ia otherwise incomprehensible. 
Not indeed that wc con thus really explain the production 
of any plant or animal. We are still in the dark respect- 
ing those my.sterious properties in virtue of which the 
germ, when subject to fit iufluencea, undergoes the special 
olianges that begin the series of transformations. All wo 
um to show, is, that given a germ posseasing theae mynte- 
riouB propei'tiea, the evolution of an organism from it. 
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probably depends apott thfil multijilication of eflecta Mbiuli 
wa have seen to be tbe ciiuse of progress in general, so Cir 
K) WTO have yut triiced it. 

Wbon, leaving the development of single plants and 
lUiimala, we pass to that of the Earth's flora and fauna, tha 
course of oar argument again becomes clear and dmple, 
Thongh, as was admitted in the first part of this ardcle, 
tlie fragmentary facts Palasontology has accumulated, do 
not clearly warrant us in saying that, in the lapse of geo- 
logic time, there have been evolved more heterogeneous 
oi^puiisma, and more helerogeneona assemblages of organ- 
isms, yet we Bliall now see that there must ever have been 
s tendency toward;) these results. We sliall find that the 
production of many ofl'ecta by one cause, which, as already 
shown, has been all along increasing the phyacal hetero- 
geneity of the Earth, has further involved an increasing 
heterogeneity in its flora and iauna, individually and col- 
lectively. An illustration will make this clear. 

Suppose that by a series of upheavals, occurring, aa 
they ave now known to do, at long intervals, the East In- 
diao Archipelago were to be, stop by step, raised into a 
continent, and a chain of mountains formed along the axis 
of elevation. By tbe first of these upheavals, the plants 
and animals inhabiting Borneo, Sumatra, >few Guinea, and 
the rest, would be subjected to slightly modified sets of 
oonditions. The climate in general would be altered in 
t«mpcralurc, in humidity, and in its periodical variations ; 
whilo the local differences would be multiplied. These 
modlBcatious would affect, perhaps inappreciably, the entire 
Com and tauna of the region. The change of level would 
|Mo4itM Oildilional modilications : varying in different spe- 
«i(^ tnd ohw in difl'erent members of the same species, 
^(CMvling to their distance from the axis of elevation. 
fl^Cy ipMwiTig only on the sea-shore in speei.il localities, 
ifi^lM Vwuinu extinct. Others, living only in swamps of a 
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ecrl.-uD humidity, would, if ihey eurvived at iill, probftblj- 
uiidtTgo visible changes of appearance. While Htill greater 
alterations ^rould occur in tbe plants giadually Bpreading 
over the lands newlj raised above the sea. The animals 
and insects living on thcBO modified plants, would them- 
Belvcs be in some degree modified. by change of food, as 
well as by change of climate ; and the niodilication would 
be more marked where, from the dwindling or disappear- 
ance of one kind of plant, an allied kind was eaten. In tbe 
lapse of the many generations arising before the next up- 
heaval, the senuble or insensible alterations thas produced 
in each species would become organized — there would be 
a more or less complete adaptation to the new conditions. 
Tlio next upheaval would superinduce further organic 
changes, implying wider divergences from the primary 
forms \ and so repeatedly. 

But now let it be observed that the revolution thus 
resulting would not be a substitution of a thousand more 
or less modified species for the thousand original species ; 
but in place of the thousand original species there would 
arise several thousand species, or varieties, or changed 
forma, Each species being distributed over an area of 
some extent, and tending continually to colonize the now 
area exposed, its different members would be subject to 
dificrenl sets of changes. Plants and animals spreading 
towards the equator would not be aficctcd in the same way 
with others spreading from it, Tboao spreading towards 
the new shores would undergo changes unlike the changes 
undergone by those spreading into the mountains. Tiius, 
each original race of organisms, would become the root 
from which diverged several races differing more or leH 
from it and from each other \ and while some of those 
might subsequently disappear, probably more than one 
would survive in the nest geologic period : the very dhjper- 
•ioa itself increo^ug tbe chances of survivaL Not only 
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would tlierc be certain modifications thas canscd by chaugB 
of phymcal coiidilions and food, but also in soidg cases 
other niodifioations caused by change of habit. Tho faxna. 
of each island, peopling, step by step, the neivly-raised 
tracts, would eventually come in contact with the fennaa 
of other islands ; and come members of those other iannas 
would be unlike any creatures before seen, Herbivorea 
meeting with new beasts of prey, would, in some cases, be 
led into modes of defence or cscapo differing Irom tboBO 
previously used ; and simultaneously the beasts of pn 
would modify their modes of pursuit and attack, 
know that when circumstances demand it, such changes of 
biibit do take place in animals ; and we know that if tha 
new habits become the dominant onc<i, they must eventually 
in some degree alter the organization. 

Observe, now, however, a further consequence. There 
must arise not simply a tendency towards tho differentia- 
tion of each race of organisms into several races ; bat also 
a tendency to the occasional production of a Bomewhat 
higher organism. Taken in the mass these divergent varie- 
lies which have been caused by fresh physical conditions 
and habits of life, will exhibit changes quite indefinite in 
kind and degree ; and ch,^n^;es that do not necessarily oon- 
rtitute an advance. Probably in most cases tho modiGod 
type will be neither more nor less heterogeneous than the 
original one. In some cases tho habits of life adoptel.. 
being simpler than before, a less heterogeneous structnrA' 
will result : there will be a retrogradation. But it fntwf ' 
now and then occur, that some division of a species;, falling 
into circumstances which give it rather more complei expo* 
riences, and demand actions somewhat more involved, will 
have certain of its organs fiirtber differentiated in propor- 
tionately small degrees, — will become slightly more hetero- 
geneous. 
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lime to time arise an iucreased heterogeneity both of the 
Blarth'a flora and fauna, and of individual races included in 
them. Omitting dclailed explanations, and allon-uig for 
the qualifications which cannot here be specified, we thiiik 
it is clear that geological mutations have all along tended 
to complicate the forms of life, whether regarded sepa- 
rately or collectively. The same causes which have led to 
the evolution of the £nrth*s crust from the simple into the 
complex, have Mmultaneously led to a parallel evolution of 
the Life upon its surface. In this case, as in previous ones, 
we flee that the transformation of the homogeneous into 
the heterogeneous is consequent upon the universal princi- 
ple, that every active force produces more than one change. 

The deduction here drawn from the established truths 
of geology and the general laws of life, gains immensely 
in weight on finding it to be in harmony with an induction 
drawn from direct experience. Just that divergence of 
many races from one race, which we inferred must have 
"been continually occurring during geologic time, wo know 
to have occurred during the prehistoric and historic pe- 
riods, in man and domestic animals. And just that multi- 
plication of effects which we concluded must have pro- 
duced tho lirst, we sea has produced Iho last. Single 
causes, as famine, pressure of population, war, have period- 
ically led to further dispersions of mankind and of depend- 
ent creatures : each such dispersion initiating new modllj 
cations, now varieties of typo. Whether all tho human 
races bo or be not derived from ono stock, philology makes 
it clear that whole groups of races now easily distinguisha- 
ble from each other, were originally ono race, — that the 
diffunon of one race into difierent climates and conditions 
of existence, has produced many modified forms of iu 

Similarly with domestic animals. Though m some cases 
I— as that of dogs — community of origin will perhaps be 
'(Bsputod, yet in other cases — as that of the sheep or the 
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taiHo of onr own country — it will not be qaesUoned 
local differences of climate, food, and treatment, have tnms- 
formed one original breed into numerous breeds now be- 
come so far distinct aa to produce unstable hybrids. More> 
over, through the complications of effects flowing from 
aiaglo caasos, we here find, what we before inferred, not 
only an increase of general heterogeneity, but also of sp^ 
rial heterogeneity. While of the divergent divisions and 
subdivisions of the huniaa race, many have nndcrgona 
changes not constituting an advance ; while in some the 
type may have degraded ; in others it lias become decidedly 
more heterogeneous. The civilized European departs more 
widely from the vertebrate archetype than does the savage. 
Thus, both the law and the cause of progress, which, from 
lack of evidence, can be but hypothetical I y substantiatocl^ 
in respect of the earlier forms of life on our globe, can 
actually substantiated in respect of the latest forms. 

If the advance of Man towards greater heterogoneil 
is traceable to tlie production of many effects by one cai 
still more clearly may the advance of Society towards' 
greater heterogeneity bo ao explained. Consider tho 
growth of an industrial organization. "NVlien, as must oo 
oadonally iinppen, some individual of a tribe displays on- 
usual aptitude for making an article of general use — a 
wenpon, for instance — which was before made by each man 
for hiraaelf) there arises a tendency towards tho differentia- 
tion of that individual into a maker of such weapon. His 
companions — warriors and hunters all of them, — severally 
feel the importance of having the best weapons that oan 
be made ; and are therefore ccrtmn to offor strong induce- 
ments to this skilled individual to make weapons for them. 
He, on the other hand, having not only an unusual faculty, 
but an unusual liking, for making such weapons (the talent 
and tho desire for auy occupation being commonly asBOcia>' 
ted), is predisposed to fulfil these commissions on the offer 
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fvC an adequate reward: especially ashin love of distinction 
B also gratified. This first spcciiilizatioa of function, once 
fi com me need, tends ever to become more decided. On tho 
' tide of the weapon-maker continued practice gives increased 
■kill— inereaaed superiority to bis products : on the side of 
bis clients, cessation of practice entails decreased skilL 
Thns the influences that determine this division of labour 
grow stronger in both ways ; and the incipient heterogene- 
ity is, on the average of cases, likely to become permanent 
for that gener.ition, if no longer. 

Observe now, however, that this process not only dif- 
ferentiates the social mass into two parts, the one tnonopo- 
liang, or almost monopolizing, the performance of a certrun 

ifanction, and tbo other having lost the habit, and in some 
mcasare the power, of performing that function ; but it 
tends to imitate other difierentiations. The advance we 
have described implies the introduction of barter, — the 
maker of weapons has, on each occasion, to be paid in such 
other articles as he agrees to take in exchange. But ho 
viU not habitnally take in exchange one kind of article, 
but many kinds. He does not want mats only, or skins, or 
fishing gear, but he wants all these ; and on each occasion 
■will bargain for the particular things ho most needs. What 
follows? If among the members of the tribe there exist 
any slight differences of skill in the manufacture of these 
Tarions things, as there are almost snre to do, the weapon- 
maker will lake from each one the thing which that one ex- 
cels in making : ho will exchange for mats with him whose 
, mats are superior, and will bargain for the fishing gear of 
k whoever has the best. But he who has bartered away liis 
I mats or his fishing gear, must make other mats or fishing 
Igenr for himself; and in so doing must, in some degree, 
I ftuther develop his aptitude. Thus it results that the 
Ifmall specialities of faculty possessed by various members 
B«f the tribe, will tend to grow more decided. If such 
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s are from time repeated, these specii 
may become appreciable. And vhctber or not there 
»ue distinct diSercntiations of otbcr individuals into makers 
of particular articles, it is clear that incipient differenliationa 
take place throughout the tribe: the one original 
produces not only the Grst dual effect, but a number 
secondary dual effects, like in kind, but minor in de| 
This process, of which traces may be seen among gronpftj 
of schoolboys, cannot well produce any lasting effects in 
an unsettled tribe ; but where there grows up a fixed and 
multiplying community, these differentiations become per- 
manent, and increase with each generation. A larger popu- 
lation, iuYolving a greater demand for every commodity, 
intensifies the functional activity of each specialized person 
ur class ; and this renders the specialization more definite 
where it already exists, and establishes it where it is nascent. 
By iacreaung the jirosaure on the means of subsistence, 
a larger population again augments these resalts; seeing 
that each person is forced more and more to confine him- 
self to that which he can do best, and by which be can gain 
most. This industrial progress, by aiding future produa*' 
lion, opens the way for a further growth of popuiati< 
which reacts as before : in all which the multiplication 
effects is manifest. Presently, under these same stimuli, 
new occupations arise. Competing workers, ever Biming 
to produce improved articles, occasionally discover better 
processes or raw materials. In weapons and cutting tools, 
tbc Bubslitntion of bronze for Btone entails upon him who 
first makes it a great increase of demand — so great an in- 
crease that he presently finds all his time oecnpieil in making 
1 ho bronze ibr the articles he sells, and is obliged to depute 
the fashioning of these to others : and, eventually, the 
making of bronze, thus gradually differentiated from a pre- 
existing occupation, becomes an occupation by itself. 
But now mark the rami£ed changes which follow t1 
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■n replaces stone, not only m Iho arli- 
a first used for, but in many olhers-'-m urms, tools, 
I aod utensils of various kinds ; and bo affects the manufaC' 
ture of theso things. Fnrthcr, it aSccts the processes 
Tcliich iLese utensils siibsorre, and the resulting products — 
modifies buildings, carviogs, dress, personal decorations 
Tet i^aiji, it sets going sundry manufsictures which wero 
before impossible, from lack of a material fit for the requi- 
site tools. And all these changes react on the people — in- 
creaso their manipulative skill, tbeir intelligence, their com- 
fort, — refine their habits and tastoa. Thus the evolution of 
a homogeneous society into a heterogeneous one, is clearly 
consequent on the general principle, that many effects are 
produced by one cause, 
r Our limits will not allow us to follow out this process in 

' Us higher complications: else might we show how thu lo- 
calization of special industries in special parts of a king- 
dom, as well as the minute subdivision of labour in the 
making of each commodity, are similarly determined. Or, 
tumiug to a somewhat diflercnt order of illustrations, we 
might dwell on the multitudinoas changes — material, intel- 
lectual, moral, — caused by priotuig ; or the further exten- 
Rve series of changes wrought by gunpowder. But leaving 
the iotcrmediato phases of social development, let ua take 
a few illustrations from its most recont and its passing pha- 
ees. To trace Iho effects of sleam-power, in its manifold 
I applications to mining, navigation, and manufactures of all 
I ^ds, would carry us into unminageable detail. Let us 
confine oursolvcs to the latest embodiment of stcam-j>ower 
—the locomotive engine. 

This, as the proximate cause of our railway system, has 

obanged tho face of the country, the course of trade, and 

the habits of the people. Consider, first, the complicated 

Kta of changes that precede the making of every railway— 

I the provisional arrangements, the meetings, the registrar 
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i^ Ikf trial socltou, the parliamcniary aarvcy, tho IJCl 
N«l nlana^ the books of reference, the local dcpodta 
I, tlie a|>]>tication to Parliament, the paesbg Standing 
OpAtn Cominittce, the first, Becond, and ibird re^iduigs: 
MK^iof wbiuh brief heads mdicatesamultiplicttyof transoc- 
iKwStamillhe development of sundry occupations — asthos« 
«f Mtgineers, surveyors, lithographers, parliamentary agents, 
■tMire^rokers ; and tbe creation of Aundry others — as ibose 
of tnfBo-takers, reference-takers. Con^der, next, the yet 
Vlfitn marked changes implied in railway construction — tho 
Mttiiigs, crabankings, tunncllings, diversions of roads ; tho 
biiUdiug of bridges and stations; the laying down of bat 
but, sleepers, and rails; the making of engines, tciider%^ 
oarriages and waggons : which processes, acting npon 
mi-roiis trades, increase the importation of limber, the 
Unnrrying of atone, the mannfjicture of iron, tho mining of 
colli, the burning of bricks : institute a variety of special 
manufactures weekly advertised in the Hailwaj/ Timea f 
and, finally, open the way to sundry new occupations, as 
those of drivers, stokers, cleaners, phite-layors, &c., &c. 
And tlicB consider the changes, moro numerous and in- 
volved still, which railways in action produce on the coi 
inutiity at largo. The organization of every business 
moro or leas modified : ease of commnnication makes itbefi*' 
lur 10 do directly what was before done by prosy ; agencies 
iiro established where previously they would not have paid ; 
pHids aro obtained from reinoto wholesale bouses instead 
of near retail ones ; anil commodities are used which dii^ 
Ittnco ouoo rendered inaccessible. Again, the rapidity and 
Miinll oost of carriage tend to specialize more than ever tbe 
liiiliistrles of diSbrent diatrictd — to confine each manulac- 
tiiru to iho parts in which, from local advautageii, It can bo 
IkwI carried on. Further, the diminished cost of carriage, 
fiicllUating distribution, equalizes prices;, and also, on tbo 
nvoragc, lowers prices : thus bringing divers aiticlca wilb^ 
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means of tboae beforo unablo to buy tbcm, and bo in- 
I ureasing tboir comforts and improving their bubila. At tho 
e time the practice of travelling is immensely extended. 
1 Classes wtio never before tbought of it, take annual tripi 
I to the Eca ; vidt their distant rclationa ; make tours ; and 
re are benefited in body, feelings, and intellect. More* 
' over, the more prompt transmission of letters and of news 
produces further changes — makes the pulse of Ibe nation 
&stcr. Tet more, there arises a wide dissemination of cheap 
literature through railway book-stalls, and of advertise- 
ments in railway carriages ; botb of them aiding ulterior 
progress. 

And all the innumerable changes here briefly iudicated 
are consequent on the invention of the locomotive engine 
Tbe social organism has been rendered more heterogeneous 
in virlne of tbe many new occupations introduced, and tho 
many old ones further specialized ; prices in every place 
Lave been altered ; each trader has, more or leas, niodified 
bis way of doing business ; and almost every person has 
been aSected in his actions, thoughts, emotions. 

Illustrations to the same efiect might bo iudeOnitcly ac- 
cumulated. That every influence brought to bear upon so- 
ciety works multiphed effects; and that increase of hetero- 
geneity is due to tins multiphcation of effects ; raay be seen 
in the history of every trade, every custom, every belieC 
But it is needless to give additional evidence of this. Tho 
only further fact demandiug notice, is, that we here see still 
\ more clearly than ever, the truth beforo pointed out, that 
in proportion as the area on which auy force expends Itself 
becomes heterogeneous, the results are in a yet higher de- 
gree multiplied in number and kind. While among tho 
primitive tribes to whom it was fii-st known, caoutchouc 
[ aanaed but a feiv changes, among ourselves the changes 
I lure Veen so many and varied that the history of them oo- 
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cupics a vwlamc* Upon the Bin all, homogeneous cotnma' 
nity iafaabitin^ one of the Hebrides, ihe electric telegra] 
would produce, were it used, scarcely any results ; but 
England tlio results it produces are multitudinous. ~ 
comparatively simple organizatiou under wbich our aiice«> 
tors lived five centuries ago, could have undergone hut few 
modifications from an event like the recent one at Canton 
but now the legislative decisioa respecting it sets up many 
hundreds of complex modifications, each of which will 
the parent of numerous future ones. 

Space permitting, we could willingly bave pursued tl 
argument in relation to all the subtler results of civilizationi 
As before, we showed that the law of Progress to which 
the organic and inorganic worlds conform, is also conformed 
to by Language, Sculpture, Music, Ac. ; so might we here 
show that the cauijo which wo have hitherto found to d< 
tcrmino Progress holds in these oases also. We might 
demonstrate in detail bow, in Science, an advance of oi 
division presently advances other divisions — how Asti 
omy has been immensely forwarded by discoveries in O] 
ties, while other optical discoveries have initiated Micro- 
scopic Anatomy, and greatly aided tho growth of Physiol- 
iipy — how Chemistry has indirectly increased our knowl- 
fdgo of Electricity, Magnetism, Biology, Geology — bow 
Electricity has reacted on Cheraistiy and Magnetism, di 
velopcd our views of Light and Heat, and disclosed sun 
laws of nervous action. 

In Literature the same truth might bo oxbihited in 
manifold effects of the primitive mystery-play, not only 
originating the modern drama, but as affecting throtigb 
other kinds of poetry and fiction ; or in the still multiply- 
ing forms of periodical literature that have descended from 
the first newspaper, and which have severally acted and 

• " PeraoDkl NarTdllTo of the Origin of the Caoutchouc, or India-Ru])^ 
bcr Uiuiitfkciure in Engluid." By Thomu Hancock. 
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reaoted on other forma of literature and on each otlier. 
The iofluencc which a new school of Painting— aa that of 
the pre-Raflaeiites — eicrcisca upon other Echools; thehinta 
which all kinds of pictorial art are deriving from Photo- 
graphy ; the complex results of now critical doctrines, as 
those of Mr. Raskin, might severally ho dwelt upon na 
displaying the like multiplication of effects. But it would 
needlessly tax the reader's patience to pursue, in their 
many ramifications, these various changes : here become 
so involved and subtle as to be followed with some diffi- 
culty. 

Without further evidence, we venture to think onr caao 
is made out. The imperfections of statement which brevity 
liaa necessitated, do not, we believe, militate against the 
propositions laid down. The qualifications hero and there 
demanded would not, if made, affect the inferences. 
Though in one instance, where aufficienl evidence is not 
attainable, wo have been unable to show that the law of 
Progress applies; yet there is high probability that the same 
generalization bolda which holds throughout tho rest of 
creation, Tbongh, in tracing tho genesis of Progress, wo 
have frequently spoken of complex causes as if they were 
simple ones ; it slill remains true that such causes are far 
less oomplci thau their results. Detailed criticisms can- 
not affect our main position. EndlcES facts go to show 
that every kind of progress is from tho homogeneona to 
the heterogeneous ; and that !t is so because each change 
is followed hy many changes. And it is significant that 
where the facts are most accessible and abundant, there 
are these truths most manifest. 

However, to avoid committing ourselves to more than 
IS yet proved, we must bo content with saying that such 
arc the law and the cause of all progress that is known to 
ns. Should the Nebular Hypothesis ever be established, 
(face it wiU become manifest that the Universe at large, 
3* 
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like every organism, was onco homogeneous; that ss 
whole, and in every dctoi], it has unceasingly advani 
towarila greater heterogeneity ; and that ita heterogeneitj 
IB Hlill increasing. It will be seen that as in each event of 
to-day, BO from the beginning, the decompowtion of every 
expended force into several forces has heen perpetually 
producing a higher complioation ; that the increase o[ 
heterogeneity bo brought aboiit is Etill going on, nnd must 
continue to go on ; and that thus Progress Is not an 
dent, not u tiling within human control, but a bcnefict 
necessity. 
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A futv words must be added on the outological be: 
ings of our argument. Probably not a few wiU conuli 
that here is an attempted solution of the great questioi 
with which Philosophy in all ngca has perplexed itself 
Let none thus deceive themselves. Only such as know not 
the scope and the limits of Science can fall into so grave 
an error. The foregoing generalizations apply, not to tho 
geneus of thinga in themselvea, but to their genesis us 
manifested to the human consciousness. Aller all that haa 
boon said, the ultimate mystery remains just as It 
The explanation of that which is explicable, does but brinj 
out into greater clearness the luexplicahlencsa of tl 
which remains behind. However wo may succeed 
ducing the equation to its lowest terms, we are not therel 
enabled to determine the unknown quantity ; on the coi 
triiry, it only becomes more manifest that tho unknoi 
qniinlity can never be found. 

Little as it seems to do so, fearless inquiry tends coiv^' 
linually to give a firmer basis to all true Rehgion. The 
timid sectarian, alarmed at the progress of knowledge, 
obliged to abandon one by one the superstitions of hia 
ancestors, and daily drtding his cherished beliefs more and 
more shaken, secretly fears that all thiogB may some day 
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1m explained ; and Las a corresponding dread of Sdcoco : 
Lima evinoing tbe profoundcst of all infideliiy — the fear lest 
the tmlh be bad. On the other band, the sincere man of 
science, content to follow wherever the evidence leads him, 
becomes by each new inquiry more profoundly convinced 
that tbe Universe la an insoluble problem. Alike in the 
external and the internal worlds, ho sees himself in tbe 
midst of perpetual changes, of which he can discover 
Deitber the beginning nor the end. If, tracing bach the 
evolntion of things, ho allows himself to entertain tbe 
hypothesis that all matter onco existed in a diffused form, 
he finds it utterly imposaible to conceive how this came to 
be GO ; and equally, if ho speculates on the future, ho can 
assign no limit to tbe grand succession of phenomena ever 
unfolding themselves before him. On the other hand, if 
he looks inward, he perceives that both terminations of 
tbe thread of consciousness arc beyond his grasp : he can- 
not remember when or how conscionsnesa commenced, 
and he cannot examine the consciousness that at any mo- 
ment exists; for only a state of consciousness that is 
already past can 'becorae the object of thought, and never 
one which is passing. 

When, again, he turns from the succession of phenom- 
ena, external or internal, to their essential nature, ho is 
equally at fault. Though be may succeed in resolving all 
properties of objects into manifestations of force, ho is not 
thereby enabled to realize what force is; but finds, on the 
I contrary, that the more be thinks about it, the more ho is 
baffled. Similarly, though analysis of mental actions may 
t finally bring him down to sensations as tbe original ma- 
1 teiials out of which all thought is woven, he ia none the 
I fi>rwarder; for he cannot in the least comprehend sen sa- 
I tion — cannot even conceive how sensation is possible. In- 
I ward and outward things he thus discovers to bo aliko 
[' in wru table in their nllimate genesis and nature. Tie sees 
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that the Materialist and Spiritualist controversy is a mero 
war of words ; the disputants being equally absurd— each 
believing he understands that which it is impossible for 
any man to understand. In all directions his investigations 
eventually bring him face to face with the unknowable ; 
and he ever more clearly perceives it to be the unknowable. 
He learns at once the greatness and the littleness of human 
intellect — ^its power in dealing with all that comes within 
the range of experience ; its impotence in dealing with all 
that transcends experience. He feels, with a vividness 
which no others can, the utter incomprehcnsibleness of 
the simplest fact, considered in itself He alone truly 
8ees that absolute knowledge is impossible. He alone 
knows that under all things there lies an impenetrable 
mystery. 



MANNERS AND PASIIION. 



"VXT'nOEVER has Btadied the physiognomy of polilica! 
VV meetings, cannot fall to have remarfccd a connection 
between democratic opiaious and pecolJaritiea of coatumc. 
At a Chartist demonstration, a lectnre on Socialism, or n 
eoirie of the Friends of Italy, there will be seen many 
among the audience, and a still larger ratio among the 
Epcakers, who get themselves up in a style more or less 
unusual. One gentleman on Iho platform divides his hair 
down the centre, instead of on one side ; nnotbar brashes 
it back off the forehead, in the faaliion known as "bringing 
out the intellect ; '' a third has bo long forsworn the scis- 
sors, that his locks sweep his shoulders. A con^derablo 
sprinkling of moustaches may bo observed; here and there 
an imperial ; ami occasionally some courageona breaker of 
conventions exhibits a full-grown beard.'" This noncon- 
formity in hair is countenanced by various nonconformities 
in dress, sbown by others of the assemblage. Bare nocks, 
sbirt-eellars d la Byron, waistcoats cut Qnaker faaliion, 
wonderfully shaggy great coats, numerous oddities in form 
and colour, destroy the monotony usual \a crowds. Evec 
those exhibiting no conspicuous peculiarity, frequently in 

■ TUis nss writli'D before moiutachea and beuda hitd bocono common. 
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dicato by something in the pattom or make-up of ihcirl 
clothes, that they pay small regard to what their tiulora 
tell them about the prevailing taste. And when thi 
gatberiog breaks up, the varieties of bead gear displayed^ 
— the number of caiie, and the abundauco of felt bate- 
— suffice to prove that were the world at large like-minded, 
the black cylinders which tyrannize over us would soon be 
deposed. 

The foreign correspondence of our daily press shows 
that this relationsliip between political discontent and the 
disregard of customs exists on the Continent also. Red 
republicanism has always been distinguished by its birsute- 
ness. The authorities of Prussia, Austria, and Italy, alike 
recognize certain forms of hat as indicative of disaffection, 
and fulminate against them accordingly. In some places 
the wearer of a blouse runs a risk of beiag classed among 
tho avipecta; and in others, he who would avoid the bnrean 
of police, must beware bow be goes out in any but the 
ordinary colours. Thus, democracy abroad, as at boraQ> , 
tends towards personal singularity. 

Nor is this association of characteristics peculiar to' 
modem times, or to reformers of tbc State. It has alway»'i 
existed ; and it has been manifested as much in religions 
agitations as in political ones. Along with dissent fi'oni: 
the chief established opinions and arrangements, there haai 
ever been some dissent from the customary social practices, 
rhe Puritans, disapproving of the long curls of the Cavft^. 
liers, as of their principles, cut their own hair short, and 
guned the name of "Roundheads," The marked rcligioiis 
nonconformity of the Quakers was accompanied by ao 
eqn ally-marked nonconformity of manners — in atfire, in 
speech, in salutation. The early Uoravlaua not only 
believed differently, but at tho same time dressed diP 
ferently, and lived differently, from their fellow Christians. 

That tho association belwecu political indcpendenoa 
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aiiil indepcudGDce of personal conduct, ia not a phcaomo- 
boii of to-day only, wo may see alike in the appearance ol 
Frai>k]lu at tbe French court iii plain clolheB, and in tbe 
wliite hatfl worn by the last generation of radicaK Origi- 
nahty of nature ia sure to abow itself in more waya than 
one. Tbe mention of George Fox'a suit of leather, or 
Pestalozzi'a acbool nanie, "Uarry Oddity," will at once 
suggest tbe remembrance that men who have in great 
things diverged from the beaten track, have frequently 
done BD in amall thinga likewise. Minor illustrations of 
thia truth may be gathered in almost every circle. We 
believe that whoever will number up his reforming and 
rationalist acquaintances, will find among them more than 
the usual proportion of those who in dress or behaviour 
exhibit some degree of what the world calls eccentricity. 

If it be a fact that men of revolutionary alms in politics 
or reUgion, are commonly revolutionists in custom, alao, 
it is not less a fact that tliose whose oSice it is to uphold 
GSt&bilahcd arrangements in Stato and Church, are also 
those who most adhere to the eoclol forms and obaer- 
vaiiees bequeathed to ua by past geoorationa. Practices 
elsewhere extinct still linger about tbo headquarters of 
goTcmment. Tiie monarch still gives assent to Acts of 
Parliaraeat in the old French of the Normans ; and Nor- 
man French terms are still used in law. Wiga, aaoh as 
those wo see depicted in old portraits, may yet be found 
qn the heads of judges and barnstcrs. Tbe Bcefcatei's 
St tbo Tower wear tlie costume of Henry Villb'a body- 
guard. The University drcsa of the present year varies 
but little from that \i'orn soon after the Reformation. 
The claret-coloured coat, knee-breeebcs, lace shirt fi-ills, 
ruffles^ white silk stocking»<, and buckled shoes, which 
ouce formed the usual attire of a gentleman, still survive 
u tbo court-drciis. And It need scarcely bo said that ui 
tevies and drawing-rooms, the ceremonica arc prescribed 
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ratber conclad^^^| 
between tbem^^^| 



wilU on oxactncss, and enforced 
whpro to be found. 

Can wo consider these two series of CDluoideneea 
ncoidental and unmeaning ? Blnst we not ratber concli 
ibat some necessary relationship obtains between tbem 
Are thoro not such things as a constitutional conaervatisin, 
and a constitational tendency to change ? Is there not a 
olasa which clings to the old in all things ; and another 
class so in lovo with progress as often to miatako novelty 
for improvement f Do wo not find some men ready to 
bow to established authority of whatever kind; while 
others demand of every such authority its reason, and 
reject it if it fails to justify itself? And must col tho 
minds thus contrasted tend to become respectively con- 
formist and nonconformist, not only in politics and religion, 
but in other things? Submission, whether to a goverD»J 
mcnt, to tho dogmas of ecclesiastics, or to that code 
behaviour which society at large has set np, is essentially 
of tho same nature ; and the sentiment which induces 
resistance to the despotism of rulers, civil or spiritnal, liko- 
wiflo induces resistance to tho despotism of tlie world's 
opinion. Look at them fimdam en tally, and all en.ictments, 
alike of tho legislature, Iho consistory, and the saloon — oU 
regulations, formal or virtual, have a common character: 
tbcy are all limitations of men's freedom. " Do thi»— 
Refrain from that," are the Wank fonnulas into which they 
may all bo written ; and in each case the understanding ia 
that obedience will bring approbation hero and paradise 
hereafter ; while disobedience will entail imprisonment, or 
sending to Coventry, or' eternal torments, as the case may 
lie. And if restraints, however named, and through whab- 
over apparatus of means exercised, are one in their action 
upon men, it must happen that those who arc patient under 
one kind of restnunt, are likely to be patient under anotherj 
and oonversely, that those impatient of restraint in general^ 
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will, on the average, tend to ehow their impatience in aU 
directions. 

TImt Law, ReHgion, and Manners are thus related — 
that their respective kindB of operation come under one 
generalization — that they have iu certain contrasted charac- 
teristics of men a common support and a common danger 
—will, however, be most clearly seen on discovering that 
tliej have a common origin. Little as from present ap- 
pearances we should suppose it, we shall yet find that at 
first, the control of religion, the control of laws, and the 
control of manners, were all one control. However in- 
credible it may now seem, we believe it to be demonstrahlo 
that the mles of etiquette, the provisions of the statute- 
book, and the commands of the decalogue, have grown 
from the same root. If we go far enough hack into the 
ages of primeval Fctlsliism, it becomes manifest that 
originally Deity, Chief, and M.osler of the ceremonies were 
identical. To make good these positions, and to show 
their bearing on what is to follow, it will bo necessary 
here to traverse ground that is iu part somewhat beaten, 
and at first sight irrelevant to our topic. We will pass 
over it as quickly .is con^sts with the exigencies of the 
argument. 



That the earliest social aggregations were ruled solely 
by the will of the strong man, hv dispute. That from the 
strong man proceeded not only Monarchy, but the concep- 
tion of a God, few admit : much as Carlylo and others hava 
said in evidence of it. If, however, those who are unable 
to believe tliis, will lay aside the ideas of God and man iu 
which they have been educated, and study the aboriginal 
deas of them, they wIU at least see some probability in 
the hypothesis. Lot them remember that before experi 
ence had yet taught men to distinguish between the posai- 
lilo and the impossible; and while they were ready on tba 
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sIlghlcsL suggestion to ascribe unknown powers to any ob 
ject and make a fetish of it ; tbeir conceptions of human- 
ity and its capacities were necessarily vague, and without 
specific limits. The maa who by unusual strength, 
uing, achieved something that others had Jiulcd to achieTQ} 
or something which they did not understand, was coDsidered 
by them as diScring from themselves ; and, as wo sec in tha 
bulief of some Poljneaiaos that only thoir chiefs have souI% 
or in that of the ancient Peruvians that their nohles were di- 
vine by birth, the ascribed diflerence was apt to he not one of 
degreo only, but one of kind. 

Let them remember next, how gross were the notions 
of God, or rather of gods, prevalent during the sama era 
and afterwards — how concretely gods were conceived as 
men of specific aspects dressed in specific ways — how their 
names were literally " the strong," "the destroyer," "the 
powerful one," — ^how, according to tho Scandinavian my- 
thology, the "sacred duty of blood-revenge" was acted 
on by tha gods themselves, — and Low they were not only 
human in their viudictivcness, tlieir cruelty, and their 
quarrels with each other, hut were supposed to have amours 
on earth, and to consume the viands placed on their altars. 
Add to which, that in various mythologies, Greek, Scandi- 
navian, and others, the oldest hcings are giants ; that ac- 
cording to a traditional genealogy the gods, dcrai-goda, 
and in some cases men, are descended from these after thei 
human fiishion ; and that while in the Enst wo hear of sons of i 
God who saw the daughters of men that they were fair, 
the Teutonic myths tell of unions between the sons of men 
and the daughters of the gods. 

Let them remember, too, that at first the idea of death 
differed widely from that which wo have ; that there aro 
atUl tribes who, on the decease of one of their number, at- 
tempt to make the corj>ao stand, and put food into his mouth{, 
that the Peruvians had feasts at which the mummies of llioip 
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dcail lacos presided, when, oa I'rescott says, they paid attcn- 
lion " to these insensible remains as if tbey were instinct with 
life [ " that among the Fejees it is believed that every enemy 
has to be killed twice ; that the Eastern Fagana gire exten- 
n and figure to the soul, andattribatc to it all the same sub- 
stances, both solid andliquid, of whichonr bodies are compos- 
eil ; and that it is the custom among most barbarous races to 
bury food, weapons, and triukets along with the dead body, 
under the manifest belief that it will presently need them. 

Lastly, let them remember that the other world, as ori- 
ginally conceived, is simply some distant part of this world 
— some Elysian fields, some happy hunting-ground, acces^- 
ble even to the living, and to which, after death, men 
travul in anticipation of a Ufa analogous in general charao- 
tcr to tliat which tlicy led before. Then, co-ordtaating these 
general ^tfr— the ascription of unknown powers to chiels 
and medicine men ; tbc belief in deities having human 
forms, passions, and behaviour; the imperfect comprehen- 
sion of death as distinguished from life ; and the prosimity 
of the future abode to the present, both in position aud 
character — let them reflect whether tbey do not almost un- 
avoidably suggest the conclusion that the aboriginal god 
is the dead chief: the ciiiof not dead in our sense, but 
gone away carrying with hiia food and weapons to some 
rnmoured region of plenty, some promised land, whither he 
had long intended to lead his followers, and whence be wi!l 
presently return to fetch them. 

This hypothesis once entertained, is seen to harmonise 
with all primitive ideas and practices. Tho sons of the dei- 
fied chief reigning after hmi, it necessarily happens that all 
early kings are held descendants of the gods; and the fact 
that alike in Assyria, Egj-pt, among the Jews, Phosnicians, 
and ancient Britons, kings' names were formed out of the 
names of the gods, is fully explained. The genesis of Poly- 
Ibeiam out of Fctialiisin, by tho successive migrations of 
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ihc race of god-kings fo the other world — a genesis illu»''B 
trated ill iho Greek ID jlhology, alike l»y the precise gen«>V 
alogy of tlie deities, and by the specifically asserted apotho. 
osis of the later ones — tends further to bear it ont. It e& J 
plains iho fact that in the old creeds, as in the still extant " 
creed of the Otaheitans, every family has its guardian 
spirit, who is supposed to be one of their departed rela- 
tives ; and that they sacrifice to these as minor gods — a 
practice still pursued by the Chinese and even by the Rus- 
sians, It is perfectly congmona with the Grecian myths 
concerning the wars of the Gods with the Titans and their 
final usurpation ; and it similarly agrees with the fact that J 
among the Teutonic goda proper was one Freir who camfr I 
among thorn by adoption, "but wasbom among the Fane9,a'i 
somewhat mysterious other dynasty of gods, who had been 
conquered and superseded by the stronger and more warlike 
Odin dynasty." It harmonizes, too, with the belief that there 
are different gods to different territories and nations, as there 
were different chiefe ; that these gods contend for snprcraaey 
nschie&do; and it gives meaning to the boast ofneighbour- 
ingtribcs — "Ourgodia greater than your god," It is con- 
firmed by the notion universally current in early times, that 
the gods como from this other abode, in which they common- 
ly live, and appear among men — speak to them, help them, 
punish them. And remembering this, it becomes manifest 
thai the prayers put up by primitive peoples to their gods for 
aid in battle, are meant literally — that their gods are expect- 
ed to come back from the other kingdom they arc reigi 
over, and once more fight the old enemies they had before i 
warred against so implacably ; and it needs but to name the j 
Diad, to remind every one how thoroughly they believed the I 
expectation fulfilled. 

All government, then, being originally that of tbal 
■trot^ man whohas bcoomo a fetish by xome ntanifcstation ot | 
flipcriority. there arisen, at bis death — his supiMJsed dopaf> 
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liirc on a long projected cxpcditiOD, in which he is acconi- 
l>.tnied by his hUtcs and concDbinea sacrificed at his tonib 
—there arises, then, the incipient divlMon of religious from 
political control, of civil rule from apiritual. His son be- 
eomes deputed chief during his absence; his authority is 
cited as that by which his son acts ; his vengeance is invct- 
cd on all who disobey his son ; and his commands, as pro- 
vioualy known or as asserted by his son, become the germ 
of a moral code : a fact we shall the more clcariy perceive 
if we remember, that early moral codes incalcate mainly 
the virtnes of the warrior, and the duty of exterminatuig 
some neiglibouriog tribe whose existence is an offence to 
the deity. 

From this point onwards, these two kinds of authority, 
at first complicated together as those of principal and agent, 
become slowly more and more distinct. As experience ac- 
cumnlatca, and ideas of causation grow more precise, tings 
lose their supernatural attributes ; and, instead of God- 
king, become God-descended king, God-appointed king, 
the Lord's anointed, the vicegerent of heaven, ruler reign- 
ing by Divine right. The old theory, however, long clings 
to men in feeling, after it has disappeared in name ; and 
" such divinity doth hedge a king," that even now, many, 
on first seing one, feci a secret surprise at finding him an 
ordinary sample of humanity. The sacredness attaching 
to royalty attaches afterwards to its appended institations 
— to legislatures, to laws. Legal and illegal are synony- 
mous with right and wrong ; tiie authority of Parliament 
is held nnlimited ; and a lingering faith in govemmentat 
power continnally generates unfounded hopes from its en- 
actments. Pohticid scepticism, however, having destroyed 
the divine prestiffc of royalty, goes on ever increasing, 
and promises ultimately to reduce the State to a purely 
Bscalar institution, whose regulations are limited in llieit 
Bpb.erc, and Itavc no other authority than the general will 
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Me^while, t)te religions control his been little by I'lttto 
Beiaraling itself from tbe civil, both in its es^nco xad in< 
its forms. While I'rom the God-king of tbe savage bare' 
anMii in one direction, secular rnlers who, age by agS) 
haTO been losing the sacred attributes men ascribed to 
them ; there has ariseo in another direction, tbe conception 
of a dcitT, ^vho, at first buman in all things, has been grad- 
nally losing bnman tnateriality, haman form, bamnn pasdon^ 
human modes of action : UDtU now, anthropomorpbisin 
become a reproach. 

Along with this wide divergence in men's ideas of tciA 
ijivine and civil ruler has been taking place a corresponding 
divergence in the codes ofcondact respectively proceeding 
from them. While the king was a depnty-god — a govemop 
such as the Jews looked for in the Messiah — a governor 
considered, as the Cxar still ia, " our God upon Earth,"— • 
it, of coarse, followed that his commands were tbe supreme 
rules. But as men ceased to believe in bis supematursl 
ori(^ii and nature, his commands ceased to be the highest; 
and there arose a distinction between the regulations madt 
by him, and tbe regulations handed do\fn from the old 
cod-kingB, who were rentlercd ever more sacred by time 
and tbe accumulation of myths. Hence came respectively, 
L»w and Morality : the one growing ever more concreto, 
the other more abstract ; the authority of the one ever oa 
tbe dcoronse, that of the other ever on the increase ; origi- 
bjBt the same, but now placed daily in more marked an- 

SiBiuUancously there has been going on a separation of 
. jj^tulions admiQistcring these two codes of conduct 
VUc they were yet one, of course Church aud State wera 
, tbo liing ^"^ arch-priest, not nominally, but really — 
jam (be civcr of new commands and the chief interpreter 
^^<U commands; and the deputy-priests 
^^t«*lT woro llius simply expounders of 
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of tlieir :incpslry : at first as recollected, and aftorwarda aa 
asoerlained by professed interviews with them. This onion 
— which -still existed practically during the middle ages, 
when the authority of kioga was mixed up with the author- 
ity of the pope, when there were bishop-rulers having al! 
the potverg of feudal lords, and wLen priests punished hj 
penances — ^haa been, step by step, becoming less cloec. 
Though monarchs are still " defenders of the faith," 
and ecclesiastical chiefs, they are hut nominally such. 
Though bishops still have civil power, it is not what they 
once had. Protestantism shook loose the bonds of union ; 
Dissent has long been busy in organizing a mechanism for 
the exercise of religious control, wholly independent of 
taw ; in America, a separate organization for tliat purptose 
already exists ; and if anything is to be hoped from tlio 
A nti- State-Church Association — or, us it has been newly 
named, " The Society for the Liberation of Religion from 
State Patronage and Control " — we shall presently have a 
separate organization here also,' 

Thus alike in authority, in essence, and in form, politi- 
cal and spiritual rale have been ever more widely diverging 
from the same root. That increasing divluon of labour 
which marks the progress of society in other things, marks 
it also in this separation of government into civil and reli- 
gions ; and if we observe how the moraUty whieh forma the 
substance of religions in general, is beginning to be puri- 
fied from the associated creeds, we may anticipate that this 
division will be ultimately carried much further. 

Passing now to the third species of control — that of 
Manners — we shall find that this, too, while it had a com- 
mon genesis with the otliers, has gradually come to have a 
distinct sphere and a special embodiment. Among early 
•ggregalions of men before yet social observances existed, 
the solo forms of courtesy known were the signs of sob* 
miiftioii to the strong man ; as the solo law was hia will, 
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^ti iW »)« r«ligioD Uie awe of his sappoaed saperoatui 
^1^ OrigiiisUy> ceremooics were modca of behi 
lb* 5«d4ing. Our commonest titles have been derivi 
§«■ kb nuDOB. And all salutatiooa were priroaril; 
tftip pttid to liim. Let us trace out these truths in dctoii^ 
W^hinhig with titles. 

Thn feet already noticed, that tho names of early kings 
utkoBg divers races are formed by the addition of certain 
■jtUbles to the names of their gods — which certain sylla^ 
tit*, lito our Mac and JV/z, probably moan " son of,' 
"deaoondod from" — at once gives meaning to the tem! 
/IifAer as a divine title. And nhen we read, in Sclde^' 
that " tho composition out of these names of Deities 
not only proper to Kings : their Grandes and more honor*'- 
blo Subjects" {no doubt members of the royal race) "haA' 
aomctimcs the like;" we see how the term l^lfier, prop? 
orly used by these also, and by their multiplying descend* 
ants, came to be a title used by the people in general. And' 
it ifl significant as bearing on this point, that among the 
most barbarous nation in Europe, where belief in the di- 
vine nature of the ruler still lingers, Father in this higher 
sense is still a regal distinction. When, again, we remem- 
ber how the divinity at first ascribed to kings was not a 
complimentary fiction but a supposed fact ; and how, fur- 
ther, under tho Fetish philosophy the celestial bodies ara 
believed to bo personages who once lived among men ; 
soe that the appellations of oriental rulers, " Brother to tl 
Sun," Ao-> were probably once expressive oF a genuine be*>1 
liof ; and have simply, like many other things, continued \tt'\ 
use after all meaning has gone out of them. We may 
infer, too, that tho titles God, Lord, Divinity, wore given 
to primitive rulers literally — that the nostra divinUas ap- 
nliod to the Roman emperors, and tho various sacred des 
itnatioiis that have been borne by monarcbs, down to the 
BtUl extant phrase, " Our Lord the King," ara the dead and 
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dying forms of what were once living facts. From these 
names, God, Father, Lord, Divinity, originally belonging 
to the God-Icing, and afterwards to God and the king, the 
derivation of our commonest titles of respect ia clearly 
traceablo. 

There is reason to think that these titles were originally 
proper names. Not only do we see among the Egyptians, 
vbere Fbaraoh was synonymous with king, and among the 
Itomana, where to ho C.'esar, meant to be Emperor, that 
the proper names of the greatest men were transferred to 
their successors, and so becamo class names ; but in the 
Scandinavian mythology we may trace a human title of 
honour np to the proper name ol' a divine personage. In 
Anglo-Saion kealdor, or haldor, means Lord ; and Balder 
19 the name of the favourite of Odin'a sons — the gods who 
vrith him constitute the Teutonic Pantheon, How these 
names of honour becamo general is easily understood. 
The relatives of the primitive kings — the grandees de- 
scribed by Selden as having names formed on those of the 
gods, and shown by this to bo members of the divino race 
^necessarily shared in the epithets, such as Xord, descrip- 
tive of superhuman relationships and nature. Tbeir evor- 
mnltiplying o&pring inheriting these, gradually rendered 
them comparatively common. And then they came to be 
applied to every man of power ; partly from the fiict that, 
in these early days when men conceived divinity simply as 
a stronger kind of humanity, great persons could be called 
by divine epithets with hut little exaggeration ; partly from 
the fact that the nnusnally potent were apt to he consid- 
ered as unrecognized or illegitimato descendants of " the 
strong, the destroyer, the powerful one ;" and partly, also, 
from compliment and the desire to propitiate. 

Progressively as superstition diminished, this last be- 
came the Hole cause. And if we remember that it ia the 
nature of compliment, as wo daily hear it, to attribute 
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more than is due — that in the constantly n-idening applioa< 
lion of " esquire," in the perpetual repetition of " your 
lionour" by the fawning Irishman, and in the use of the 
name "gentleman" to any coalbeaver or dustman by the 
lower classes of London, we bare current examples of the 
depreciation of titles consequent on compliment — and that 
in barbarous times, when the wish to propitiate was stronger 
Ihan now, this effect must have been greater ; we shall see 
that there naturally arose an extensive misuse of all early 
distinctions. Hence the facts, that the Jews called Ilcrod 
a god ; that MiCher, in ita liigher sense, was a term used 
among them by servants to masters ; that Xord was appli- 
cable to any person of worth and power. Hence, too, the 
fact that, in the later periods of the Koman Empire, every 
man saluted his neighbour as Domimia and Hex. 

But il is in the titles of the middle ages, and in the 
growth of our modern ones out of them, that tho proees* 
is most clearly seen. Sen, Son, Signior, Seignmir, Sen- 
nor, were all originally names of rulers — of feudal lords. 
By the eomptimentary use of these names to all who could, 
on any pretence, bo supposed to merit them, and by suc- 
cessive degradations of them from each step in the descent 
to a still lower one, they have come to be common forms 
of address. At first the phrase in which a serf acosted his 
despotic chief, mein Aerr is now familiarly applied in Ger- 
many to ordinary people. The Spanish title J)on, once 
proper to noblemen and gentlemen only, is now accorded 
to all classes. So, too, is it with Sisnioria Italy. Seiffnav, 
and Monscifftievr, by contraction in Sieur and Monsieur, 
}mvq produced the term of respect claimed by every 
Frenchman. And whether Sire be or be not a lUte con- 
traction of Signior, it is clear that, as it was borne by sun- 
dry of the ancient feudal lords of France, who, as Selden 
Riys, " affected rather to bee stiled by the name of Sir* 
than Baron, as Xe Sire de Monlmorencie, Le Sire a 
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Seccuiett, and the like," and as it has been commoDly used 
' to inonarclis, our word Sir, which is derived from it, ori- 
] ^aally meant lord or king. Thus, too, is it with femiuing 
I Ulles. Ladij, which, according to Hornc Tooke, means ea> 
f alUdy and was at first given only to the few, is now given 
I to all women of education. Dame, onco an honourable 
name to which, in old books, we find the epithets of " high* 
I bom " and " stately " aiBxed, has now, by repeated wideii- 
I iDgs of ita application, become relatively a term of contempt. 
' And if we trace the compound of this, ma Dame, throngb 
itfl contracUona — Madam, ma'am, mam, mum, we find that 
the " Yes'm " of Sally to her miatrcas is originally equiva- 
lent to "Yes, my exalted," or "Yea, your highness." 
TUrougbont, therefore, the genesis of words of hononr haa 
been the same. Just as with the Jews and wilK the Ro- 
mans, haa it been with the modern Europeans. Tracing 
these everyday names to their primitive significations o( 
I lordaad king, and remembering that in aboriginal societies 
I these were applied only to the gods and their descendants, 
we arrive at the conclusion that our fiimiliar Sir and Moit- 
tieur are, in their primary and expanded meanings, terms 
of adoration. 

Further to illustrate this gradual depreciation of titles, 
I VxA. to confirm the infereiico drawn, it may be well to no- 
I lice in passing, that the oldest of thcra have, as might be 
, flxpected, been depreciated to the greatest extent. Thus, 
Master — a word proved by its derivation and by the simi- 
larity of the connate words in other languages (Fr., maitre 
tar matter; Kuas., master; Dan., mecsler ; Ger., meinter) 
to have been one of the earliest in use for expresdng 
lordship — has now becomo applicable to children only, 
and under the modification of " Mister," to persons next 
above the labourer. Again, knighthood, the oldest kind 
I of dignity, is also the lowest ; and Knight Dacbelor, which 
L IB the lowest order of knighthood, is more ancient thaa 
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any other of the orders. Smilarly, too, witU the peerage 
Baron b alike the earliest and least cle^'ated of its divh 
Eions. This continual degradation of »U names of honor has, 
from time to time, made it requisite to introduce new ones 
having that distinguishing effect which the originals had 
lost by generality of use ; just as our habit of misapplying 
Rupcrlatives has, by gradually destroying tbolr force^ entail- 
ed the need for fresh onea. And if, within the last thousand 
years, this process has produced effects thus marked, we 
may readily conceive how, during previous thousands, the 
titles of gods and denu-gods came to bo used to all persons 
exercising power ; as they have since come to be used to 
persons of respectability. 

If from names of honour we turn to phrases of honour, 
we find similar facts. The Oriental styles of address, ap- 
plied to ordinary people — " I am your slave," " All I have is 
yours," "I am your sacrifice " — attribute to the individual 
spoken to the same greatness that JUbrtsunir and Jl/y J,ord 
do: they ascribe to him the character of an all-powerful 
ruler, BO immeasurably superior to the speaker as to be fits 
owner. So, likewise, with the Polish expressions of respect 
— "I throw myself under your feet," "I kiss your feet 
In our now meaningless subscription to a formal letteiSre] 
" Tour most obedient senant," — the same thing is visH 
Nay, even in the lamiliar signature " Yours faithfully, 
" yours," if interpreted as originally meant, is the ej 
sion of a slavo to liis master. 

All these dead forms were once living embodiments 
fact — were primarily the genuine indications of that subi 
Mon to authority which they verbally assert ; ivere 
wards naturally used by the weak and cowardly to pro- 
pitiate those above them ; gradually grew to be considered 
tbo due of such ; and, by a continnally wider misuse, have 
lost their meanings, as Sir and Master have done. That|^ 
like tjties, they wore in the beginning used only to 
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God-king, 13 iuilicatcd by tbe fact thnt, like titles, tbey were 
anbseqnGQtly used in common to God and iha king. Ke- 
figious worship has ever largely consisted of professions of 
obedience, of being God's servants, of belonging to him to 
do what lie will with. Like titles, therefore, these common 
phrases of hononr had a devotional origin. 

Perhaps, however, it is in the use of the word you OB k 
ongalar pronoun that the populari^ng of what were ones 
supreme distinctions is most markedly illuBtratcd. Thip 
speaking of a single individual in the plural, was origi 
Ballf an honour given only to the highest — was the roeipro- 
cat of the imperial " we " assumed by such. Yet now, by 
being applied to successively lower and lower classes, it 
hns become all but universal. Only by one sect of Chris- 
tians, and in a few secluded districts, is the primitive C/iou 
Htlll nsed. And tho you, in becoming common to all ranks 
has simnitaneously loat every vestigo of the hononr once 
attaching to it. 

Bnt the genesis of Manners oat of forms of allcgianci 
and worship, is above all shown in men's modes of salutation. 
Note 6rst the significance of the word. Among the Romans, 
the salutatio was a dtiily homage paid by clients and infe- 
riors to superiors. This was alike the case with civilians 
and in the army. The very derivation of our word, there- 
fore, is suggestive of submission. Passing to particular 
forma of obeisance (mark the word again), let us begin with 
the Eastern one of baring the feet. This was, primarily, a 
mark of reverence, alike to a god and a king. Tbe act of 
Hoses before the burning bush, and tiie practice of Mahom- 
etans, who are sworn on the Koran with tlicir shoos off, ex- 
emplify the one employment of it ; tlie custom of tbe Per- 
sians, who remove their shoes on entering the presence of 
their mouareb, exempliQcs the other. As usual, however, 
this homage, paid next to inferior rulers, has descended 
from grade to grade. In India, it is a common mark of 
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"uol, expressed a willingnesa to be troddpn iipon — was an at- 
Itmpt 10 mitigate wrath hy enying, in signs, " Tread on me 
if yoo will." Remembering, ibrtlior, that kissing the foot, 
na of the Pope and of a sainl^s statue, still continues ir 
Egrope to be a mark of extreme reverence ; that prostra 
tion to feadal lords was once general ; and that its dia 
appearance must have taken place, not abrnptly, but by 
gradual modification into something else ; we bave ground 
for deriving from these deepest of Unmiliations all inelina- 
tiona of respect ; especially as the transition is traceable. 
The reverence of .a Kussiao serf, who bends his head to 
the ground, and the salaam of the Hindoo, arc abridged 
prostrations; a bow is a abort salaam; a nod is a short 
bow. 

Shonid any hesitate to admit this conclosion, then per- 
haps, on being reminded that the lowest of these obeisances 
are common where the sabmission is most abject ; that 
among ourselves the profundity of the bow marks the 
amount of respect ; and lastly, that the bow is even now 
used devotionally in our cliurcbes— by Catholics to their 
altars, and by Protestants at the name of Christ — tbey will 
Ke safficient evidence for thinking that this salutation also 
was originally worship. 

The same may be said, too, of the enrtsy, or courtesy, 
as it is otherwise written. Its derivation from, covrtoiaic, 
courteousness, that is, behaviour like that at court, at once 
shows that it was primarily the reverence paid to a mon- 
arch. And if we call to mind that falling upon the knees, 
or upon one knee, has been a common obeisance of subjects 
to rulers ; that in ancient manuscripts and tapestries, ser- 
vants are depicted as assuming this attitude while offering 
the dishes to their masters at table ; and that this same al- 
titude is assumed towards our own queen at every presen- 
tation ; W6 may infer, what the character of the curtsy 
itaelf suggests, that it is «a abridged act of kneeling. At 
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ibu wwnJl has been contracted from courtoisie into curtsy, 
»w hbw niotion has been contracted from a placing of Iho 
kn<.-w on the floor, to n lowering of the knee tovnrds the 
lluor. Moreover, when we compnre the curtsy of a lady 
with the awkward ouc a peasant girl makes, wtiicb, if con* 
tiiiued, would bring her down on both knees, we may 
■ee in thia last a remnant of that greater reverence re* 
quired of serfs. And when, from considering that eiiuple 
kneeling of the West, still represented by the curtsy, wa 
pass Eastward, and note the attitude of ihe Mahomcdan 
worshipper, who not ouly kneels but bows his head to tha 
ground, we may infer that the curtsy also, is an cvanescmt 
lorm of the aborigioaL prostration. 

lu further evidence of this it may be remarked, 
there has but recently disappeared from the salutations of 
men, an action having the same proximate derivation with 
the curtsy. Tbat backward sweep of the foot with wlnuh 
the conventional stage-sailor accompanies his bow — a move- 
ment which" prevailed generally in past generations, when 
" n bow and a scrape" went together, and which, within 
the lucmory of living persons, was made by boys to their 
achoolmaslor with the effect of wearing a hole in the floor 
— is pretty clearly a preliminary to going on one knco. A 
motion so ungauily could never have been intentionally in- 
troduced ; even if the artiGcial introduction of obeisances 
were possible. Hence we must regard it as the remnant of 
something antecedent : and that this something antecedent 
was humiluiting may be inferred from the phrase, " scraping 
an acquaiutaiicc ; " which, being used to denote the gaining 
of favour by obsequiousness, implies that the scrape was 
considered a mark of Bcr;vility — that is, of ser/-\lity. 

Consider, again, the uncovering of the head. Alm< 
everywhere this has been a sign of reverence, alike in t< 
plea and before potentates ; and it yet preserves among 
■ume of its original meaning. Whether it rains, hails, 
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■hinca, yon mast keep your head bare while speaking to the 
mdnorcti ; and on no plcft may yoa remain covered in a 
place of worship. As usual, however, this ceremony, at 
first a submission to goils and kings, has become in process 
of time n common civility. Once an acknowledgment of 
another's unlimited supremacy, the removal of the hat id 
now a solute accorded to very ordinary persons, and that 
nneovering, originally reserved for entrance into " the houao 
of God," good manners now dictates on entrance into tUo 
bouse of a common labourer. 

Standing, too, as a mark of respect, has nndcrgono like 
extensions in its application. Shown, ,by the practice in 
our churches, to be intermediate between the humiliation 
signified by kneeling and the aelf-respect which sitting im- 
plies, and used at courts asaform of homage when more active 
demoDBtrationB of it have been made, this posture is now em- 
ployed in daily life to show consideration ; as seen alike in 
the attitude of a servant before a master, and in that rising 
which politeness presoribes on tbo entrance of a visitor. 

Many other threads of evidence might have been woven 
into our argaraent. As, for example, the significant lact, 
that if we trace back our still existing law of primogeni- 
ture — if we consider it aa displayed by Scottish clans, In 
which not only ownership but government devolved from 
tlio beginning on the eldest son of the eldest — if we look 
further back, and observe that the old titles of lordship, 
. Bignor, Seigneur, Scnnor, Sire, Steur, all originally mean, 
I nnior, or elder — if wo go Eastward, and find that Sheich 
I hsa a like derivation, and that the Oriental names for priests, 
£ Pir, for instance, arc literally interpreted old tnan — if 
we note in Hebrew records how primeval la the ascribed 
raperiorily of the first-born, how great the authority of 
eldere, and how sacred the memory of patriarchs — and ill 
I then, we remember that among divine titles are " Ancient 
of Days," and "Father ot Gods and men;" — wo see how 
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completely these facia hni-nioDizo with the hypothecs, thnt 
the aborigind god is the first man eufficicatly great to be- 
come a tradition, the earliest whoae power and deeds ma4a 
him remembered ; that hence antiquity unavoidably became 
associated with superioiity, and age with neamesa in blooi] 
to "the powerful one;" that BO there naturally nrose that 
domination of the eldest which characterizea all history, 
and that theory of human degeneracy which even yet sur- 
vives. 

Wo might further dwell on the foots, that I>ord eignU 
fica high-born, or, ss the same root gives a word meaning 
heaven, possibly heaven-born ; that, before it became 
mon. Sir or Sire, as well as Father, was the distioction 
a priest ; that taorship, originally worth-ship — a term 
respect that has been nsed commonly, as well aa to magi»-' 
tratcs — is also onr term for the act of attributing greatness 
or worth to the Deity; so that to ascribe wonh^hip to a 
man is to worsliip him. We might make much of the evi- 
dence that all early govontmenta are more or less disi 
ly theocratic ; and that among ancient Eastern nations ev( 
the commonest forms nod customs appear to have been 
fluenced by religion. We might enforce our argument 
ppeeting the derivation of eeremouiea, by tracing out 
aboriginal obeisance made by putting dust on the h( 
which probably symbolizes putting the head in tlie di 
by affiliating the practice prevailing among certain tril 
of doing another honour by presenting him with a portio*', 
of bair torn from the head — an act which seems tantamonnt 
to saying, " I am your slave ; " by investigating the Oriental 
custom of giving to a visitor any object ho speaks of ad- 
miringly, which is pretty clearly a carrying out the 
ment, " All I have is yours." 

Without enlarging, however, on these and many mil 
facts, VQ vontnrc to think that the evidence already assij 
ed is sufficient to justify our position, HadtheproofbbeM' 
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Tew or of one kincl, little faith coold have been placed in 
the inference. Bnt niimeroua as they are, alike ia the esse 
of titles, in that of compliraeutary phrases, and in that of 
Balates-^milar and simultaneous, too, aa the process of de- 
preciation has been in all of these ; the evidences become 
strong by mutual confirmation. And when we recollect, 
•Iso, that not only have the resalts of this process been vis- 
ible in various nations and in all times, btit that they are 
occurring among ourselvos at the present moment, and that 
the causes assigned for previous depreciations may be seen 
daily working out other ones — when we recollect this, it 
becomes scarcely possible to doubt that the process baa 
been as alleged J and that our ordinary words, acta, and 
phrases of civility were originally acknowledgments of sub- 
mission to another's omnipotence. 

Tlius the general doctrine, that all kinds of government 
esercised over men were at first one government — that the 
political, the religious, and tho ceremonial forma of control 
are divergent branchea of a general and once indivisible 
control — begins to look tenable. When, with the above 
&et8 fresh in mind, we reai:l primitive records, and find that 
"there were giants in those days" — when we remember 
that in Eastern traditions Nimrod, among others, figures 
in all the characters of giant, king, and divinity — when we 
tarn to the sculptures exhumed by Mr. Layard, and con- 
templating in them the effigies of kings driving over 
enemies;, trampling on prisoners, and adored by prostrate 
slaves, then observe how their actions correspond to tho 
primitive names for the divinity, " the strong," " the 
destroyer," " the powerful one " — when wo find that the 
earliest temples were also the residences of the kings — and 
when, lastly, we discover that among races of men still liv- 
«ig, there are current sui>erstitions analogous to those which 
old records and old btiildings indicate ; wc be^n to realiza 
.he probability of the hypothesis that has been set forth. 
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Going back, ia imagiaatioD, to the remote era 
men's theories of things were yet anformed ; and 
ing to oureelvea the conquering chief as dimly figured in 
ancient mylhe, and poems, and ruins ; Tve may see that all 
rnles of conduct whatever Bpring from his will. Alike 
legislator and judge, all quarrels among his eabjccta are 
decided by him ; and his words become the Law. Awe of - 
him is the incipient KcUgion ; and his maxims furnish ita 
first precepts. Submissioa is made to him in the forms,, 
he prescribes ; and these give birth to Manners. Fronl' 
the first, time developes political .allegiance and the ad> 
ministration of justice ; from the eecood, the worshlpi 
of a being whose personality becomes ever more vagnm 
and the inculcation of preoejits ever more abstract 
from the third, lorms of honour and the rules of eti- 
quette. 

In conformity with the law of evolution of all organ- 
ized bodies, that general functions are gradually separated 
into the special functions constituting them, there have 
grown lip in the social organism for the better performance 
of the governmental office, an apparatus of law-courts, 
judges, and barristers ; a national church, with its bishopa 
and priests ; and a system of caste, titles, and ceremonies, 
administered by society at large. By the first, overt 
aggressions are cognized and punished; by the second, 
the disposition to commit such aggressions is in somei 
degree checked ; by the third, those minor breaches of 
good conduct, which the others do not notice, are de- 
nounced and chastised. Law and Religion control bfi> 
haviour in its essentials: Manners control it in its detula*, 
For regulating those daily actions which are too' no* 
meroua and too unimportant to be officially directed,. 
there cornea into play this subtler set of restraints. And. 
when wo consider vrbat, these rcstraiota are — when wa 
analyie the words, and phrases, and salutes employed 
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see that in origin as in effect, the system is a setting 
1 Up of temporary goTernmcnts between nil men who eom<* 
\ in contact, for the pur]>ose of bettor managing the inter- 
[ course between them. 

From lie proposition, that these several kinds of goT- 
[ emmcnt are essentially one, both in genesis and function, 
may bo dcduued several important corollaries, directly 
bearing on our special topic. 

Let us first notice, that there is not only a common 
origin and office for all forms of rule, but a common necea- 
rity for them. The aboriginal man, coming fresh 
&om the killing of bears and from lying in ambush for 
fais enemy, has, by tbo necessities of his condition, a nature 
I requiring to be curbed in its every impulse. Alike in war 
and iu tbo cliase, his daily discipline has been that of 
Bacrificing other creatures to his own needs and passions. 
His character, bequeathed to him by ancestors who led 
similar lives, is moulded by this discipline — is fitted to this 
existence. Tbe unlimited selfishness, the love of inflicting 
pain, the bloodthirstiness, thus kept active, be brings with 
him into the social state. These dispositions put Iiim in 
constant danger of conflict with his equally savage neigh- 
I bonr. In small things as in great, iu words as in deeds, 
I be is nggressive ; and is hourly liable to tbo aggressions 
of others hke natured. On!y, therefore, by the most 
rigorous control exercised over all actions, can the primi- 
tive anions of men be maintained. Tliere must be a 
ruler strong, remorseless, and of indomitable will ; there 
must bo a creed terrible in its threats to the disobedi- 
ent ; and there must be the most servile submission of 
all inferiors to superiors. The law must be cruel ; the 
religion must be stem ; the ceremonies must be strict. 

The co-ordinate necessity for these several kinds of re- 
•tnunt might be largely illustrated from history were thera 
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•pace. Soffice it lo point out, that where ibe civil power 
has been weak, the mutti plication of thieves, asBasaicB, and 
banditti, has iadicated the approach of social dissolation ; 
that when, from the corruptness of ita ministry, religion 
has lost it3 inflnence, aa it did just before the Flagellanto 
appeared, tho State has been endangered; and that the 
disregard of eatabliahed Hocial ob9er\-ance3 has ever been 
an acoompaniment of political rovolnlions. Whoever 
doubtjt tho noceBaily for a government of manners propoi- 
tionatn in strength to tho co-existing political and religious 
govornmcnts, will be convinced on calling to mind that 
until recently even elaborate codes of behavionr f^ed to 
keep gcntlcnion from quarreliing in tho streets and fighting 
dnols in taverns ; and on remembering further, that even now 
]ieoplo exhibit at tho doors of a theatre, where there is no 
ccromoniul law to rule them, a degree of aggressivenesa 
whitib woulil produce confusion if carried into social inter- 
cotirso. 

As might bo oxpccted, wo find that, having a common 
origin and like general functions, these several controlling 
ngeiiuiuH act during each era with similar degrees of vigour. 
Unilor tho Chinese dospotism, stringent and multitndinona 
in in edicts and harali in tho enforcement of them, and 
asKOGialed with which there ia an equally etcra domestic 
despotism evorciscd by the eldoat surviving male of the 
family, there exists a. system of obaervancea alike compli- 
cated and rigid. There ia a tribunal of cercmoniea. Pre- 
vious to presentation at court, nmbasaaJors pass many days 
in practising tho required forms. Social intercourse is 
cumbered by endless compliments and obeisances. Class 
distinctions are strongly marked by badges, Tho chief 
regret on losing an only son is, that there wilt be no one to 
perform the sepulchral rites. And if there wants a definite 
measure of tho respect paid to social ordinances, we have 
it in the torture to whicli ladies submit in having their feet 
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. In India, and indeed Ihrougfaout tlio East, there 
cxiBts a like conucction between the pitilesa tyranny of 
rulera, the dread terrors of immemorial creeds, and the 
rigid restraint of iinchangeable customs ; the caste regnla- 
tiona continue still nnaltcrable ; the fashions of clothes and 
faroiture have remMned the same for ages ; snttees are so 
andcnt as to be mentioned by Strabo and Diodorua Siculna; 
justice is still administered at the palace-gates as of old ; 
in short, " every usage ia a precept of reli^on and a maxim 
of juriapmdence." 

A similar relationship of phenomena was exhibited in 
Europe during the Aliddle Ages. While all its govern- 
ments were autocratic, while feudalism held sway, while 
the Cburch was unshorn of its power, while the criminal 
code was full of horrors and the bell of the popular creed 
foil of terrors, tbo rules of behaviour were both more 
numerous and more carefully conformed to than now. Dif- 
ferences of di'ess marked divisions of rank. Men were 
limited by law to a certJun width of shoe-toes ; and no one 
below a spetafied degree might wear a cloak leas than so 
many inches long. The symbub on banners and shields 
were carefully attended to. Heraldry was an important 
br.anch of knowledge. Precedence was strictly insisted on. 
And those various salutes of which we now nae tbo abridg- 
ments were gone through in fiiU. Even during our own 
last century, with its corrupt House of Commons and little- 
curbed monarchs, we may mark a correspondence of social 
formalities. Gentlemen were still diatinguiahed from lower 
classes by dress ; people sacrificed themselves to inconven- 
ient requirements — as powder, hooped petticoats, and tow- 
ering head-dresses ; and children addressed their parents 
as Sir and Madam. 

A further corollary naturally following this last, and 
almost, indued, lorming part of it, is, that these several 
kinds of government decrease in stringency at the eama 
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rate. Simnltaneousif with the decline in the influence of 
pricethoods, ttnd in tlie fear of eternal torments — simnlta' 
nooualy with the mitigation of political tyranny, the growth 
of popular power, and the amelioration of criminal codes ; 
has taken place ^hat diminution of formalities and that 
fading of distinctive marks, now so observable. Looking 
mt home, we may note that there is less attention to prece- 
dence than there used to be, Ifo one in our day ends an 
interview with the phrase " your humble Hervanti" Tha 
employment of the word Sir, once general in social inter- 
course, is at present considered had breeding ; and on. the 
occasions calling for tliem, it is held vulgar to use the 
■words " Your Majesty," or " Your Royal Highness," more 
than once in a conversation. People no longer ibrmally drink 
each otlier's healths; and even the taking wine with each 
other at dinner has eeascd to be fashionable. The taking- 
off of hats between gentlemen has been gradually falling 
into disuse. Even when the hat b removed, it is no longer 
swept out at arm's length, but is simply lifted. Hence the 
remark made upon us by foreigners, that we take off our 
hats less than any other nation in £urope— a remark that 
■hould be coupled with the other, that we are the freest 
nation in Europe. 

As alrea^ly implied, tliia association of facts ia not acct- 
dentaL These titles of address and modes of salntation, 
bearing about them, as they all do, something of that ser- 
vility which marks their origin, become distasteful in pro- 
Bortion as men become more independent themselves, and 
nmpathiae more with the independence of others. The 
fccUng which makes the modem gentleman tell the lubonrer 
vwnding bareheaded before him to put on his hat — the 
(Hling which gives us a dislike to those who cringe and 
lO feeling which makes us alike assert our own dig- 
respect that of others — the feeling which thua 
more and more to discountenance all forms and 
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Bnmea which confess inferiority and submiBsioD ; ia the sam* 
feeling which resists despotic power and inatigurntes popu- 
lar government, denies the authority of the Church and 
estahhshes the right of private judgment. 

A fourth fact, akin to the foregoing, is, that these sev- 
eral kinds of govcmmont not only decline togetherj but 
i^rrupt together. By the same process that a Court of 
Chancery becomes a place not for the administration of 
justice, but for the withholding of it — by the same process 
that a national church, from being au agency for moral con- 
trol, comes to be merely a thing of formulas and tithes and 
bishoprics — ^by this same process do titles and ceremonies 
that once bad a meaning and a power become empty forms. 

Coata of arms which served to distingnish men in bat- 
tle, now figure on the carriage panels of retired grocers. 
Once a badge of high military rank, the shoulder-knot baa 
become, on tho modern footman, n mark of servitude. 
The name Banneret, which once marked a partially-created 
Baron — a Baron who had passed his military " tittle go"— 
is now, nndcr the modification of Baronet, applicable to 
any one favoured by wealth or interest or party feeling. 
Knighthood has so Jar ceased to be an honour, that men 
now honour themselves by decliuing it. The military dig- 
nity Eacuyer has, in the modem Esquire, become a wholly 
unmilitary affix. Kot only do titles, and phrases, and sa- 
liites cease to fulfil their original functions, but the whole 
apparatus of social forms tends to become useless for its 
original purpose — the facilitation of social intercourse. 
Those most learned in ceremonies, and most precise iu the 
observauce of them, are not always the best behaved ; as 
those deepest read in creeds and scriptures are not there- 
fore the most religious; nor those who have the clearest 
notions of legality and illegality, the most honest. Just 
fts lawyers are of all men the least noted for probity ; &i 
tatbodral towns have a lower moral charactci than moat 
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others ; bo, if Swift is to be T>elJove<], courtiers arc 
most iiisignifjuant race of people l.hat tbc island can 
niitl with the gmallest tincture of good mauncrs. 

Bat perhaps it is iu that clogs of social obscrvanoet 
comprchcaded under the term Fashion, which we muat 
hero diacuBS parenthetically, that this process of corruption 
is fioen with the greatest distinctness. As contrasted n-ith 
Manners, which dictate onr minor acts in relation to other 
persons, Fashion dictates our minor acts in relation to oar- 
solves. >\'hilo the one prescribes that part of our deport- 
ment which directly affects our neighbours ; the other pre- 
scribes that part of our deportnioot which is primarily per- 
sonal, and in which our neighbours are concerned only ai[ 
speolators. Thus distinguished as they are, however, tha 
two liavo a common source. For while, as we have shown, 
Manners originate by imitation of fne behaviour pnrsned 
toKardu the great ; Fashion originates by imitation o^ the 
behaviour of the great. While the one has its dcriv.itioa 
in the titles, phrases, and salutes used lo those in power; 
the other ia derived from the habits and appearances exhib*' 
ited fiy those in power. 

The Carrib mother who squeezes her child's head into 
a shape like that of the chief; the young savage who.makes 
marks on himself similar lo the scars carried by the war- 
riors of his tribe (which is probably the origm of tattoo- 
ing) ; the Highlander who adopts the plaid worn by the 
head of his clan ; the courtiers who affect greyoess, or limp^ 
or cover their neclts, io imitation of their king ; and the 
people who ape the courtiers ; are alike acting under a kind 
of government connate with that of Manners, and, like it 
too, primarily beneficiaL For notwithstanding the num- 
berless absardities into which this copyism has led the peo- 
ple, from nose-rings to ear-rings, from painted faces to 
beauty-spots, from shaven heads to powdered wigs, froiff 
filed teeth and stained nails to bell-girdlcs, peaked sbosM,'' 
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uid broeclies atuffed with brnn, — it must yet be concluded, 
lliat na the strong men, the successful men, tbe men of will, 
iutelligence, and originality, who have got to the top, arc, 
on the average, more likely to sliow judgment in their hab- 
its and tastes than tbo mass, tbe imitation of such is advan- 
tageous. 

By and by, however, Fashion, corrupting like these 
other forms of rule, aboost wholly ceases to be an imitation 
of the best, and beeomcs an imitation of quite other tlinn 
the best. As those who take orders are not those having 
a special fitness for iho priestly office, but those who see 
their way to a living by it ; as legislators and publio fiine- 
tionaries do not become suiih by virtue of their political 
inaght and power to rule, but by virtue of birth, acreage, 
and class influence ; so, the self-elected clique who set the 
fashion, gain this prerogative, not by their force of nature, 
their intellect, their higher worth or better taste, but gain 
It solely by their unchecked assumption. Among the ini- 
tiated are to be found neither tbe noblest in rank, the 
chief in power, tho best cultured, tbe most refined, nor 
those of greatest genius, wit, or beauty ; and their re- 
unions, so far from being superior to others, are Doted 
for their inanity. Yet, by tho example of these sham 
great, and not by that of tho truly great, does society at 
large now regulate its goings and comings, its hours, its 
dress, its small usages. As a natural consequence, these 
have generally little or none of that suitableness which tho 
theory of fikshion implies they should have. But instead 
of a continual progress towards greater elegance and con- 
venience, which might bo expected to occur did people 
copy the ways of the really best, or follow their own ideas 
af propriety, we have a reign of mere whim, of unreason, 
of change for the sake of change, of wanton oscillations 
Irom either extreme to the other— a reign of usages with, 
out meaning, times without fitness, dress withont taste 



And thus life u la mode, instead of being life condacted 
the most rational manner, is life regulated by ependthri 
and idlers, miUiners and tailors, dandies and eilly women. 

To these several corollaries — that the various orders 
control exercised over men have a common origin and 
conmion function, arc called out by co-ordinate necosaitif 
and co-eiist in like stringency, decline together and 
together — it now onlyreniains to add that they become net 
less together. Consequent as all kinda of government are^ 
upon the unfitness of the aboriginal man for social 
dinunishtDgin coercivcncss as they all do m proportion asthitf 
nnStness diminishes ; they must one and all come to an end 
humanity acquires complete adaptation to its new conditiDn& 
That discipline of circumstances which has already i^Tonght 
out such great changes in us, must go on eventually to 
work out yet grater ones. That daily curbing of the low- 
er nature and culture of the higher, which out of cannibals 
and devil worshippers has evolved philanthropists, loven 
of peace, and haters of superstition, cannot fail to evolve oi 
of these, men as much superior to them as they are to th< 
progenitors. The causes that have produced past modifi) 
tians are stil! in action ; must continue in action as long 
there exists any incongruity between man's desires and ti 
requirements of the social state ; and must eventually makfli* 
him organically fit for the social state. As it is now need- 
less to forbid man-eating and Fetishism, so will it ultimate- 
ly become needless to forbid murder, theft, and the minor 
offences of our criminal code. When human nature has 
grown into conformity with the moral law, there will need 
no judges and statute-books ; when it spontaneously takes 
the right course in all things, as in some things it docs alAi 
ready, prospects of future reward or punishment will ni 
be wanted as incentives ; and when fit behaviour has becoml 
instinctive, there will need no code of ceremonies to bk] 
how behaviour shall be regulated. 
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Thns, then, maybe rccogiiiaed the meaning, the natural 
noSH, the necessity of those various eccentricities of rcrorin 
ers which we act out hy descrihing. Tbcy are not acci- 
dental ; they are not mere personal caprices, as people are 
I apt to Buppose. On tlie contrary, they are inevitable re- 
mits of the law of relationship above illustrated. That 
eommunity of genoais, function, and decay which all forms 
of reetraint exhibit, ia simply the obverse of the fact at 
first pointed oat, that they have in two sentiments of hu- 
man nature a common preserver and a common destroyer. 
Awe of power originates and cherishes them all : love of 
freedom nndermines and periodically weakens them all. 
The one defends despotism and asserts the supremacy of 
laws, adheres to old creeds and Hupportfl ecclesiastical aa- 
thority, pays respect to titles and conserves forms; the 
other, putting rectitude above legality, aehievea periodical 
instalments of political liberty, inaugurates Protestantism 
and works out its consequences, ignores the senseless dic- 
tates of Fashion and emancipates men from dead cuBtoma. 
I To the true reformer no institution is sacred, no belief 
above criticism. Everything shall conform itself to equity 
and reason ; nothing shall be saved by ita prestige. Con- 
Beding to each man liberty to parsne his own ends and sat* 
ufy hia own tastes, ho demands forhimselfliko liberty ; and 
Bonsents to no restrictions on this, save those which other 
men's eqnal claims involve. No matter whether it bo an 
ordinance of one man, or an ordmance of all men, if it 
'trenches on his legitimate sphere of action, he denies its 
Validity. The tyranny that would impose on liim a pai'lic- 
nlar style of dresa and a set mode of behaviour, he rcsisla 
equally with the tj-ranny that would limit bis buyings and 
aellings, or dictate his creed. Whether the regulation be 
formally made by a legislature, or informally made by so- 
aety at large— whether the penalty for disobedience be im- 
I ^laonmeDt, or frowns and social ostracism, be sees to be a 
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qncetion of no moment. He will utter tiU belief nolwhh 
stauding the threatened punlshmcDt ; he will breiik convcD* 
tiona Bpite gf the petty persecutions that will be viaited on 
him. Show him that his actions are inimical to his fellow- 
men, and he will pause. Prove that he is disregarding 
their legitimate clwms — that be is doing what in the natnre 
of things most produce unhappiness ; and he will alter his 
course. But until you do this — until you demonstrate thai 
hia proceedings are esaenlially inconTcniont or inelegant 
essentially irrational, unjust, or ungenerona, he will 

Some, indited, argue th.it his conduct is unjust and 
generous. They say that lie has no right to annoy other 
people by his whima ; that the gentleman to whom his let- 
ter comes with no " Esq." appended to the address, and the 
lady whose evening party he entcra with gloveless hands, 
are vexed at what they consider his want of respect, or want 
of breeding ; that thus his ccccntrieiliea cannot be indulged 
save at the expense of hia neighbonra' feelings ; and 
hence Iiia nonconformity is in plain terms selfishness. 

Ho answers that this position, if logically develop) 
woidd deprive men of all liberty whatever. Each 
conform all hta acts to the public taste, and not his owik' 
Tlie public taste on every point having been 
Loined, men's habits must thenceforth remain for evi 
fixed ; seeing that no man can adopt other habits n'ithoat. 
Binning against the public taste, and giving people disagr«SAl 
able feelings. Consequently, be it an era of pig-tails or high- 
heeled shoes, of starched ruffs or trunk-hose, all must con- 
tinno to wear pig-tails, high-lieeled shoes, starched rufis, or 
Irunk-hose to the crack of doom. 

If it be still urged tlint he Is not justified in breaking 
tlirougli others' forms tliat ho may establish his own, and 
BO sacrificing the wishes of many to the wishes of one, h« 
replies that all religious and political changes might b* 
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negatived on like grounda. He asks whether LulLcr^a 
sayings and doings were not extremely ofieDsivo to tlie 
juass of his contemporaries ; whether the resistance of 
Hampden waa not disgusting to the time-servers around 
Hm; whclber every reformer hna not shocked men's 
prejudices, and given immense displeasure by the opiniooa 
he nttered. The affirmative answer lie follows np liy 
demanding what right the reformer has, then, to utter 
these opinions ; whether ho is not sacrificing the feelings 
of many to the feelings of one : and ao proves that, to 
be consistent, liis aniagonista rauat condemn not only 
I all nonoonformity in actions, but all nonconformity in 
I thoughts. 

llis antagonists rejoin that his position, too, maybe 
' pushed to an absurdity. They argue that if a man may 
I offend by the disregard of some forms, he may as legiti- 
I inatcly do so by the disregard of al! ; and they inquire — 
I Why should he not go out to dinner in a dirty shirt, and 
I with an unahorn chiu ? Why should he not spit on the 
i drawing-room carpet, and stretch his heela up to the man- 
L»el-Bhelf? 

The convention-breaker answers, that to ask this, im- 

' plies a confounding of two widely-different classes of 

actions — the actions that are essential!;/ displeasurable to 

those around, with the actions that are but incidentalli/ 

displeasurable to them. He whose skin is so unclean as to 

ofiend the nostrils of his neighbours, or lie who talks so 

lloadlyas to disturb a whole room, may bo justly com- 

1 plained of, and rightly cscludod by aociety from its asaem- 

I blies. Bat he who presents himself in a surtout in place 

I of a dress-cont, or in brown trousers instead of black, gives 

I offence not to men's senses, or their innate tastes, bnt 

f Snerely to their prejudices, their bigotry of convention. It 

r eannot be said that bis costume is less elegant or less 

I bttrinsically appropriate than the one prescribed ; seeing 
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that u few lioiirs earlier in the day it is aJmirod, It is th« 
implied rebellion, therefore, that annoys. How little tlia 
cause of quarrel lias to do with the dross itaclf, is seen in 
the fact that a century ago black clothes would have heen 
thought preposterous for hours of recreation, and that 
a few years hence some now forbidden style may be nearer 
tho requirements of Fashion than the present one. Thus 
the reformer explains that it is not against the natural 
restraints, but against the srtitlcial ones, that he pror. 
testfi ; and that manifestly tho £re of sneers and auj 
glances which he has to hear, is poured upon him 
cause he will not how down to the idol which society 
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Should ho be asked how we are to distinguish betwi 
conduct that is absoluteiy disagreeable to others, and cov 
duct that is relatively so, he answers, that they will distin- 
guish themselves, if men will let them. Actions intrin- 
sically repugnant ^vill ever be frowned iipon, and must 
ever remain as exceptional as now. Actions not intrin- 
sically repugnant will establish themselves as proper. Ko 
relaxation of customs will introduce the practice of going 
to a party in muddy boots, and with unwashed hands ; for 
the dislike of dirt would continue were Fashion abolished 
to-morrow. That love of approbation which now makes 
people so solicitous to be en riffle would still exist— would 
Bllll make them careful of their personal appearance — 
would still induce them to seek admiration by making 
themselves ornamental — would still cause them to respect 
the natural laws of good behaviour, as they now do tho 
artificial ones. The change would simply be from a repul- 
monotony to a picturesque variety. And if there be 
any regulations respecting which It is uncertain whether 
they are bused on reality or on convention, experiment 
will soon decide, if due scope be allowed. 

When at length the controversy comes round, as con 
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roversies often do, to the point whence it started, and the 
f*party of order" repeat their charge against the rebel, 
Lthnt he is sacrificing the feelings of others to the gralifica 
F4ion of his own willulneas, he replies once for all that they 
cheat themselves by mis-statements. He accuses them of 
being so despotic, that, not content with being masters 
over their own ways and habits, they would be masters 
over his also ; and grumble because he will not let them. 
He merely aalis the Bamo frcedooi which they exercise; 
they, however, propose to regulate his course as well as 
their own — to cut and clip liis mode of life into agreement 
with their approved pattern ; and then charge him with 
wilfulness and selfishness, because he does not quietly 
submit! He warns them that he shall resist, never- 
theless ; and that ho shall do so, not only for the asser- 
tion of hia own independence, but for their good. Ho tells 
them that they are slaves, and know it not ; that they 
are shackled, and Itiss their chains ; that they have lived 
all their days in prison, and complain at the walls being 
broken down. Ho says ho mast persevere, however, 
with a view to his oivii release; and in spite of their 
present eipostulations, he prophesies that when they have 
recovered from the fright whici) the prospect of free- 
dom produces, they will thank him for aiding in their 
etnanoipatton. 

Unamiablo as seems this find-fault mood, oficnsive as ta 
tlus defiant attitude, wc must beware of overlooking the 
troths enunciated, in dislike of the advocacy. It is an un- 
ibrtonate hindrance to all innovation, that in virtue of 
their very function, the innovators stand in a position of 
antagonism ; and the disagreeable manners, and sayings, 
and domgs, which this antagonism generates, are com- 
monly associated with the doctrines promulgated. Quite 
I forgetting that whether the thing attacked bo good or 
I bad, the combative spirit is necessarily repulsive; and quite 
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forgetting that the toleration of abuses GcemB amiable 
merely from its passivity ; the mass of men contract a bias 
against adfanccd TiewK, and in favour of Etatiooarj ones, 
from intercourse with their respective adherents. " Con- 
servatism," as Emerson says, "is debonnair and social; 
reform is individual and impcrions." And this rcmaina 
true, however vicious the system conserved, however 
righteous the reform to be effected. Nay, the indigna- 
tion of the puriatB is usually extreme in proportion a» 
the evils to be got rid of are great. The more urgent 
the required change, the more intemperate ia the vche- 
menee of its promoters. Let no one, then, confoimd with 
the principles of this social nonconformity the 
and tho disagreeable self-assertion of those nho Grat 
play it. 

The most plausible objection raised ag^nst reliance 
to conventions, is grounded on its impolicy, considered 
even from the progresast's point of view. It is urged by 
many of the more liberal aud intelligent — usually those 
who have themselves shown some independence of be- 
haviour in earlier days — that to rebel in these small 
matters is to destroy your own power of helping on 
reform in greater matters. " If you show yourself eccen- 
tric in manners or dress, the world," they say, " will not 
listen to you. You will bo considered as crotchety, and 
impracticable. Tho opinions you esprcss on important 
subjects, which might have been treated with respect bad 
yon conformed on minor points, will now inevitably be 
put down among your singularities ; and thus, by dissent- 
ing in trifles, you disable yourself from spreading diss^q^ 
in essentials." 

Only noting, as we pass, that this is one of those anUf 
pations which bring about their own fulfilment — that it J 
because moat who disapprove these conventions do not shoi| 
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' tbeir disapproTiil, that the few who do ehuw it look eccen- 
tric — and that did all act out their coDYictioDs, no snch in 
ference as the above would bo drawn, and no snch evil 
would result ; — noting this as we pass, we go on to reply 
that these social restriunta, and forma, and requirements, 
arc not small evils, hut among the greatest. Estimate their 
ram total, and we doubt whether they would not exceed 
most others. Could wc add up tbc trouble, the cost, the 
jealousies, vexations, misunderstandings, the loss of time 
and the loss of pleasure, which these conventions entail — 
could we clearly realize the extent to which we are all dai- 
ly hampered by them, daily enslaved by them ; we should 
perhaps come to the conclusion that the tyranny of Mrs. 
Grundy ia worse than any other tyranny we suffer nuder. 
Let as look at a few of its hurtful results ; beginning with 
thoHC of minor imporlance. 

It produces extravagance. The desire to he cotnme il 
favl, whicli underlies all conformities, whether of manners, 
dress, or styles of entertainment, is the desire which makes 
many a spendthrift and many a bankrupt. To " keep up 
appearances," to have a house in an approved quarter fur- 
nished in the latest taste, to give expensive dinners and 
crowded soirees, is an ambition forming the natural outcome 

Lflf the conformist spirit. It is needless to enlarge on these 
ibHies : they have been satirized by hosts of writers, and in 
ffery drawing-room. All that here concerns us, is to point 
tSmt that the respect for social observances, which men think 
9 praise ^^'orthy, has the same root with this effort to he 
thionabie in mode of living ; and that, other things equal, 
the last cannot be diminiEhed mthont the first being diuitn- 
ished also. If, now, we consider all that thiu extravagance 
entails — if we count np the robbed tradesmen, the stinted 

I {[oTOrnesscB, the ill-educated children, the fleeced relatives, 
' have to suffer from it — if we mark the anxiety and the 
my moral delinquencies which its perpetrators involvo 
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e that this regard for convent! 
is not quite bo inaocent aa it looks. 

Again, it dccreacea tho amount of social interconrse. 
Passing over the reckless, and those who make a great dis- 
play on speculation with the occaaonal result of getting on 
in the world to the exclusion of much better meo, we come 
to the far larger class who, being prudent and honest 
enough not to exceed their means, and yet having a strong 
wish to be " respectable," are obliged to limit Ibeir enter- 
tainments to the smallest possible nnmbcr; and that each 
of these may be tamed to the greatest advantage in meet- 
ing the claims upon their hospitality, are induced to issue 
their invitations with little or no regard to the comfort or 
mutual fitness of their guests. A few inconveni on tly- largo 
assemblies, made np of people mostly strange to each other 
or but distantly acquainted, and having scarcely any tastefi 
in common, are made to seiTC in place of many small par- 
ties of friends intimate enough to have some bond of 
thought and sympathy. Thus the quantity of interconrse 
is diminished, and the quality deteriorated. Because it in 
the custom to make costly preparations and provide costly 
refreshments ; and because it entails both less expense and 
less trouble to do this for many persons on a few occasiona 
than for few persons on many occasions ; the reunions of 
our less wealthy classes are rendered alike infrequent 
tedious. 

Let it be further observed, that the existing formalil 
of social iutercom-se drive away many who most need its' 
refining influence : and drive them into injurious habits and 
associatiouB. ^ot a few men, and not the least sensible men 
either, give up in disgust this going out to stately dinners,' 
and stiff evening-parties ; and instead, seek society in clubs, 
nnd cigar-divans, and taverns. " I 'm sick of this standing 
about in drawing-rooms, talking nonsenae, and trying to 
look happy," will answer one of them when taxed with hit 
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lesertion. " Whj should I any longer waato time and 
[tnoney, and temper ? Once I was ready enough to rnah 
from tfao ofGce to dress ; I sported embroidered shirts, 
nbmittcd to tight boots, and cared nothing for tailors' and 
haberdashers' bills. I know better now. My patience lasl> 
ed a good while; for though I found each night pass stu- 
pidly, I always hoped the next would make amends. But 
I'm undeceived. Cab-bire and tid gloves cost more than 
any evening party pays for ; or rather — it ia worth the cost 
of them to avoid the party. No, no ; I'll no more of it. 
Why should I pay five shillings a time for the privilege of 
being bored ? " 

14 now, we consider that tliis very common mood tends 
towards biUiard-rooras, towards long sittings over cigars 
ud brandy-and-waler, towards Evans's and the Coal Hole, 
'towards every place where amusement may bo had ; it be- 
oomes a question whether these precise observances which 
hamper our set meetings, have not to answer for much of 
tbe prevalent dissoluteness. Men must have excitements 
of some kind or other ; and if debarred from higher ones 
iriJI full back upon lower. It ia not that those who thus 
lake to irregular habits are essentially those of low tastes. 
Often il is quite the reverse. Among half a dozen intimate 
friends, abandoning formalities and sitting at ease round 
the fire, none will enter with greater enjoyment into the 
Highest kind of social intercourse — the genuine commnnion 
of thought and feeling ; and if the circle includes women of 
ioteliigcnce and refinement, so much tbe greater is theit 
pleasure. It is because they will no longer bo choked with 
^e mere dry husks of conversation which society offers 
lem, that they fly its assemblies, and seek those with whom 
ifiey may have discoui-se that is at least real, though unpol- 
ished. The men who thus long for substantial mental sym- 
pathy, and will go where they can get it, are oHen, indeed, 

mDob better at tbe core tliau the men who are content with 




the inanities of gloved and scented party-goere — men v 
feel no need to come morally nearer to their fellow c 
turea Iban they can come while standing, tea-ccp in hand, 
answering trifles with trifles; and who, by feeling no such 
need, prove themselves shallow-thonghted and cold-hearted. 

It is true, that some who shun drawing-rooms do so from 
inabJhty to hear the restraints prescribed by a genuine re- 
finement, and that theywonld be greatly improved by being 
kept under these restraints. Bnt it is not leas true that, by 
adding to the legitimate restraints, which are baaed on con. 
venienco and a regard for others, a host of factitious re- 
straints based only on convention, the refining discipline, 
which would else have been borne with benefit, is rendered 
unbearable, and ho misses its end. Excess of government 
invariably defeats itself by driving away those to be gov- 
erned. And if over all who desert its entertainments in 
disgust either at their emptiness or their formality, society 
thus loses its salutary influence — if eucli not only fail to re- 
ceive that moral culture which the company of ladies, when 
rationally regulated, would give them, but, in default of 
other relaxation, arc driven into habits and companionships 
which often end in gambling and drunkenness ; must we 
not say that here, too, is an evil not to be passed over as 
msignificant ? 

Then consider what a blighting effect these mull itudi- 
noua preparations and cjjrcmonies have upon the pleasures 
they profess to subserve. Who, on calling to mmd the oc- 
casions of his highest social enjoyments, docs not find them 
to have been wholly informal, perhaps impromptu ? How 
delightful R picnic of friends, who forget aU observances 
save those dictated by good nature ! How pleasant the 
little unpretended gatherings of book-societies, and the 
like ; or those purely accidental meetings of a few people 
well known to each other I Then, indeed, we may see that 
" a man sbarpeneth the countenance of his friend." Chceki 
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r IiibIi, and eyca sparkle. The witty grow brilliant, and oven 
I the dull are excited into saying good things. There Is an 
I overflow of topics ; and the right thought, and the right 
words to put it in, spring np nnsought. Grave alternates 
with gay: now serious converse, and now jokes, anecdotes, 
and playful raillery. Everyone's best nature ia shown 
everyone's best feelings are in pleasurable activity ; and, 
fcr the time, life seems well worth having. 
I Go now and dress for some haJf-past eight dinner, or 
■omc ten o'clock " at home ; " and present yourself in spotr 
less attire, with every hair arranged to perfection. How 
groat the diflercncc ! The enjoyment seems in the inverse 
ratio of the preparation. These figures, got up with such 
finish and precision, appear but half alive. They have fro- 
sen each other by their primness ; and your faculties fuel 
the numbing effects of the atmosphere the moment you 
enter it. All those thoaghts, so nimble and so apt awhile 
fiince, have disappeared — have anJdcnly acquired a preter- 
natural power of eluding you. If you venture a remark to 
your neighbour, there comes a trite rejoinder, and there it 
ends. Xo subject yon can bit upon outlives half a dozen 
sentences. Nothing that is said excites any real interest in 
you ; and you feel that all you say ia listened to with apathy. 
By some strange magic, things that usually give pleasure 
seem to have lost all charm. 

You have a taste for art. Weary of frivolous talk, you 
turn to the table, and find that the book of engravings and 
the portfolio of photographs are as flat as the conversation. 
Ton are fond of music. Yet the singing, good as it is, you 
hear with ntter indifference; and say "Thank you" with a 
sense of being a profound hypocrite. Wholly at ease 
though you could bo, for your own part, you find that your 
lympatliies will not let you. You see young gentlemen 
feeling whether their ties are properly adjusted, looking 
raouitly round, and couaidenng what they shall do next. 
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Yon Heo ladies silling disconsolately, wwting for Home 
to speak to lUem, and wisliing' they bad the vberewilli 
occupy thuir fingers. Yoa eee the hostess standing about 
the doorway, keeping a factitious smile on her face, and 
racking her brain to find tbo requisite noUiings with which 
to greet her guests as they enter. You sec namberleflS 
traits of weariness and embarrassment ; and, if yon have any 
fellow feeling, these cannot fail to produce a feeling of di» 
comfort. The disorder is catching ; and do what yoo will 
you cannot resist the general infection. You straggle 
against it ; you make spasmodic efforts to be Urely ; but 
none of your sallies or your good stories do more than 
raise a simper or a forced laugh : intellect and feeling a(W| 
alike asphyxiated. And when, at length, yielding to yont 
disgust, you rush away, how great is the relief when yon^ 
get into the ficsh air, and see the stars I IIow yoa " Tbaal 
God, that's over I" and half resolve to avoid all euch bor*] 
dom for the future 1 

\Vbat, now, is the secret of this perpetual miscarriage 
and disappointment ? Docs not the fault lie with all these 
needless adjuncts— these elaborate dressingB, these 
forms, these expensive preparations, these many deTices 
and arrangements that imply trouble and raise cxpectatiOBp 
Who that has lived thirty years in the world has not di* 
covered that Pleasure is coy ; and must not be too directly 
pnrsued, but must be caught unawares ? An air from a 
Btreet-piano, heard while at work, will often gratiiy more 
than the choicest musio played at a concert by the most 
accomplished musicians. A single good picture seen in a 
dealer's window, may give keener enjoyment than a whole 
cjtbibition gone through with catalogue and pencil. By 
the time we have got ready onr elaborate apparatus by 
which to secure happiness, the happiness is gone. It is too 
subtle to be ooutiuncd in these receivers, garnished with 
I, and fenced round with etiquette. The more 



J 



« _ 

I 

i 




CONDmOITB OF SOCIAL EHJOYMENT. 



105 






miiltipl3r and cotnplicato appliances, Ibe more vortain 
■re we to drive it away. 

The reason is patent enough. These higher emotions 
to whicb social intercourse miniatcrs, are of extremely com- 
plex nature ; they conaequontiy depend for their production 
npon very numerous conditions ; the more numurous the 
oonditions, the greater the liability that one or other of 
them will be disturbed, and the emotions consequently pro- 
vented. It takes a considcrablo miaforlnne to destroy np< 
petite ; but cordial aympatby with those aronnd may be ex- 
tingoishod by a look or a word. Hence it follows, that the 
multiplied the vnneceasaTy requirements with which 
'Ocial intercourse is surrounded, the less likely are its 
pleasures to he achieved. It ii difficult enough to fiUBI 
continuously all the essentials to a pleasurable commuoion 
Willi others : how much more difficulty then, must it bo 
continuously to fulfil a host of non-cssentiah also ! It is, 
indeed, impossible. The attempt inevitably ends in the 
saoriOce of the first to the last — the essentials to the non- 
esseutiala. Wliat chance is there of getting any genuine 
reeponse from the lady who is thinking of your stupidity in 
taking her in to dinner on the wrong arm ? How are yon 
likely to have agreeable convcrso with the gentleman who 
is fuming internally because he is not placed ne.xt to the 
hostess? Formalities, familiar as they may become, neces- 
tarily occu|>y attention — necessaiily multiply the occasions 
for xaistake, mis understanding, and jealousy, on the part of 
one or other — necessarily distract aU minds from the 
t&oughta and feelings that should occupy them — necessa- 
iily, therefore, subvert those conditions under which oniy 
«ny sterling intercourse is to be bad. 

And this indeed is the fatal mischief which these con- 
ventions entail — a mischief to which every other is sec- 
ondary. They destroy those highest of our pleasures 
which they profess to subserve. AU institutions are alike 
5* 
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iu thia, that liowc^'er useful, and needful even, they origi- 
i;ally were, tliey not only in the end cease to bo so, but be- 
come dctrtmenta]. Wliile humanity b growing, they con- 
tinao fixed ; daily get more mechanical and nnvitol ; and 
by and by tend to strangle what they before preserved. 
It ia not aimply that they become comipt and fail to act 
they become obstructions. Old forms of government final!} 
grow so oppressive, that they must bo thrown oH" even al 
the risk of reigns of terror. Old creeds end in being dead 
formulas, which no longer aid bnt distort and arrest tha 
general mind ; while the St ate- churches administering them, 
come to be instruments for subsidizing conservatism and 
repressing progress. Old schemes of education. Incarnated 
in public schools and colleges, continue filling the hcada of 
now generations with what has become relatively nseless 
knowledge, and, by consoqnencc, excluding knowledge 
which is naeful. Not an organization of any kmd — ^politi- 
cal, religious, literary, philanthropic — bnt what, by its ever- 
multiplying regulations, its accnmulating wealth, ita yearly 
addition of officers, and the creeping into it of patronago 
and party feeling, eventniilly loses its original spirit, and 
sinks into a more lifeless mechanism, worked with a vie 
to private ends — a mechanism which not merely fails of H 
first purpose, but is a positive hindrance to it. 

Thus is it, too, with social usages. We read of the Chi- 
nese that they have " ponderous ceremonies transmitted 
from time immemorial," which make social intercourse u 
burden. The court forms prescribed bymonarcha fortheirj 
own exaltation, have, in all times and places, ended in coiji 
Burning the comfort of their lives. And so the artifioia' 
observances of the dining-room and saloon, in proporlii 
OS they are many and strict, extinguish that agreeable c 
munion which they were originally intended to sccurfbl 
The dislike with which people commonly apeak of sooiet 
that is " formal," and " atifl"," and " ceremonious," itnpliasfl 
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ibe guneral recognition of tbis fact ; and tliis recognition, 
logically developed, involves lh.it all usages of behaviour 
which arc not based on natural requirements, are injurious. 
That these conventions defeat their own ends is no new 
assertion. Swill, criticising the manners of bis day, Bay^— 
" Wise men are ollen more uneasy at the over-civility of 
these refiners than they could possibly be in the convers:^ 
tion of peasants and mechanics." 

But it is not only in these details that tl 
action of our ari'angcmcnts is traceable : it 
the very substance and nature of them. ( 
course, as cooimonly managed, ia a mere semblance of the 
reality sought. What is it that we want ? Some sympa- 
thetic converse with our fellow-creatures: somo converse 
that shall not be mere dead words, but the vehicle of living 
thongbts and feelings — converss in which the eyes and the 
face shall speak, and the tones of the voico bo full of mean- 
ing — converse which shall make us feel no longer alone, 
but shall draw us closer to anotlicr, and double our own 
eraotions by addiug another's to them. Who is there that 
baa not, from time to time, felt how cold and flat is all tbis 
talk ftbout politics and science, and the new books and the 
new men, and how a genuino utterance of fellow-feeling 
outweighs the whole of it ? Mark the words of Bacon : — ■ 
" For a crowd is not a company, and faces are but a gallery 
of pictures, and talk but a tinkling cymbal, where there is 
no love." 

If this be true, then it is only after acquaintance has 
grown into intimacy, and intimacy has ripened into friend- 
Bhip, that the real communion which men need becomes 
possible. A rationally-formed circle must conwst almost 
wholly of those on terma of familiarity and regard, with 
but one or two strangers. What folly, then, underlies tho 
whole system of our grand dinners, our " at homes," our 
evening parties — asaemblagcs made up of many who never 
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met before, many otbora who just bow to each other, many 
others who though familiar feel mutual iadificrence, witH 
just a few real irienda loBt in the general moAs ! Tou need 
but look round at the artificial expresaious of face, to ser 
at onoe how it is. All have their disguises on ; and how 
c-an there be symijathy between masks ? No wonder ihalt 
in private everj one exclaims against the stapidity of tbeaa 
gatherings. No wonder that hostesses get them u]> rather 
beoooac ihey must than because they wish. No wonder 
thst vlio invited go less from the expectation of pleasure 
titan from fear of giving offence. The whole thing is a gi- 
jruitic mi^akc — an organized disappointment. 

And Uiea note, lastly, that in this case, as in all others^ 
wh«ii nn organization hae become effete and inopcratiye for 
iia legitimate purpose, it is employed for qaite other ones 
—quite oppowte ones. What is the usual plea put in fot 
giving and attending these tedious assemblies ? "I adndi 
that they are stupid and frivolous enough," replius every 
man to your criticisms ; " but then, you know, Aio must 
keep up one's connections." And could you get from hia 
wife a sincere answer, it would be — " Like you, I am sick 
of these frivolities ; but then, we must get our danghtera 
married." The one knows that there is a profession to 
push, a practice to gain, a business to extend : or parlia- 
iit«ntary influence, or county patronage, or votes, or offioa, 
lo bo got : portion, berths, favours, profit. The other's 
ihoughts runs upon husbands and settlementa, wives and 
tluwrlcs. Worthless for their ostcnnble purpose of d^ly 
Uintthig human belii^ into pleasurable relations with caolt 
vlltvr, these cumbrous appliances of our social intercoorsfl' 
w« )ti»w pursoveringly kept in action with a view to the 
yWttuUry and matrimonial results which they indirectly 

Who then shall say that the reform of our system of 
->1mwIviuiw>^ is utiimportant ? When we sec how this eyfr 
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Icm induces fusbionablo extravaguico, wiih its cutailed 
bankrtiptc7 and ruin — when we mark bow greatly it limita 
the amoant of social istercoiirso among tlie less wealthy 
classes — when wo find that many who most need to be di^ 
ciplined by mixing witb the refined aro driven away by it* 
and led into dangerous and often fiital courses — when wo 
count up the many minor evils it inflicts, the extra work 
which its costlinesa cntaila on all professional and mercan* 
tile men, tbo damage to publio taste in drcas and decora- 
tion by the setting up of its absurdities as standards for 
imitation, the injury to health indicated in the faces of its 
devotees at the close of the Liondon season, the mortality 
of milliaers and the like, which its sudden exigencies yearly 
involve ; — and when to all these we add its fatal am, that it 
blights, withers up, and kills, that high enjoyment it pro- 
fessedly miniatcrfi to — that enjoyment which is a chief end 
of our hard struggling in life to obUua — shall we not con- 
clude that to reform our system of etiquette and fashion, ia 
an aim yielding to few in urgency ? 

There needs, then, a protestantism in social usages. 
Forms that have ceased to facilitate and have become ob- 
structive — whether political, reii^ous, or other — have ever 
to be swept away ; and eventually are so swcjit away in all 
cases. Signs are not wanting that some change is at hand, 
A host of satirists, led on by Thackeray, have beeo for years 
engaged in bringing our sham-festivities, and our fashiona- 
ble follies, into contempt ; and in their candid moods, most 
men laugh at the frivolities with which they and the world 
in general are deloded, Kidicule has always been a revo- 
lutionary agent. That which is habitually assailed with 
sneers and sarcasms cannot long survive, Institutions that 
have lost their roots in men's respect and faith are doomed ; 
%ad tho day of their dissolution is not fur off. The time ia 
approaching, then, when our system of social observance* 
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must pasi thronglt boido crisis, out of wliich il will < 
purified and comparalively eimple. 

How this crisis will be brought about, no one can with 
any certainty say. Whether by the coutiniiance and in- 
crease of individual protests, or whether by the anion of 
many persons for the practice and propagation of some 
better systeni, the future alone can decide. The influence 
of diasentienia acting without co-operatton, seems, under 
the present state of things, inadequate. Standing severally 
alone, and having no weli-defined views ; frowned on by 
conformists, and expostulated with even by those who 
secretly sympathize with tliem ; subject to petty persecu- 
tions, and unable to trace any benefit produced by their 
example ; they are apt, one by one, to give up their attempts 
aa hopeless, Tho young convention-breaker eventually 
finds that he pays too heavily for his nonconformity. Hat- 1 
ing, for example, everything that bears about it any rem* I 
uant of servility, he dclemijnes, in the ardour of his iod^ I 
IKjndence, that ho will uncover to no one. But what he 
means simply as a general protest, he finds that Indies in- 
terpret into a personal disrespect. Though he sees that, 
from the days of chivaffy downwards, these marks of so* J 
premo consideration paid to the other sex have been but'V 
a hypocritical counterpart to the actual subjection in whidi ^ 
meu have held them — a pretended submiaaon to compen- 
sate for a real domination ; and though he sees that 
when tho true dignity of women is recognised, the mock 
dignities given to them will be abolished ; yet he does ] 
not like to be thus misunderstood, and so hcsftates in hi<9 
practice. 

In other cases, again, his courage fails him. Such of ^ 
iua un con \ en lion oli ties as can be attributed only to e 
trictty, he has no qualms about : for, on the whole, he feeli J 
r OMnplimented than otherwise in being considered ■ 
rder of pnblio opinion. But when they are liable W | 
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be put down to ignorance, to ill-breeding, or to [jovorty, 
lie becomes a coward. Uowever clearly the recent innova- 
tion of eating some kinds of fish with knife and fork proves 
the fork-and-bread practice to have had little but caprice 
for its basis, yet he dares not wholly ignore that practice 
while fashion partially maintaiiia it. Thongh lie thinks 
that a silk handkerchief Lt quite aa appropriate for drawing- 
room use as a white cambric one, he is not altogether at 
case in acting out his opinion. Then, too, ho begins to 
perceive that hia reaiatance to prescription brings round 
disadvantageoua results which he had not calculated upon. 
He had expected that it would save him from a great deal 
of social intercourse of a fiivoloua kbd — that it would 
offend tho fools, but not the sensible people ; and so would 
serve as a self-acting test by which those worth knowing 
would be separated from those not worth knowing. But 
the fools prove to be so greatly in the majority that, by 
oSending them, be closes against himself nearly all the 
avenues though which the scuMble people aro to be 
reached. Thus be finda, that hia nonconformity is fre- 
quently misinterpreted ; that there are hut few directions 
in which he dares to carry it ctmsistently out ; that the 
annoyances and disadvantages which it brings upon him 
are greater than ho anticipated ; and that tho chances of 
his doing any good are very remote. Ilence he gradually 
loses resolution, and lapses, step by step, into the ordinary 
routine of observances. 

Abortive as individual protests thus generally turn out. 
It may posaihiy be that nothing effectual will be done until 
there arises some organized resistance to this invisible 
despotism, by which our modes and habits aro dictated. 
It may happen, that the government of Manners and Fash- 
ion will be rendered less tyrannical, as the political and 
religious governments have been, by some antagonistic 
union. Alike in Church and State, men's first cmancip& 
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tiona from excess of restriction were acliieved by nitmbon^ 
bound together by a common creed or a common political 
^ib. Wbat remained undone while there were but indivi- 
dual scbiBmatics or rebels, was effected wben there cams 
to be many acting in concert. It is tolerably clear that 
these earliest instalments of freedom could not have been 
obtained in any other way ; for ao long na the feeling of 
personal independence was weak and the rule strong, there 
coold never have been a sufficient number of separate dia> 
BentienU to produce the desired results. Only in those 
later times, during wbiob the secular and spiritual-oontrola 
have been growing less coercive, and the tendency towards 
individual liberty greater, kas it become possible for smallec 
and smaller sects and parties to fight against established 
creeds and laws; until now men may safely stand eveqt 
a! one in tbelr antagonism. 

Tiio failure of individual nonconformity to customs, 
above illustrated, suggesU that an analogous series i 
changes may have to bo gone through in this case also. It 
is true that the lex non tcripta differs from tbc lex acrijfta 
in this, that, being unwritten, it is more readily altered; 
and that it liaa, from time to time, been quietly ameliorated. 
Nevertheless, we sball find that the analogy holds substati- 
tialiy good. For in this case, as in tbo others, the essen- 
tial revolution is not tho substituting of any one set of 
restrcuQts for any other, but the limiting or abolishing the 
authority which prescribes restraints. Just as the fund.v 
mental change inaugurated by the Keformation, was not a 
superseding of one creed by another, but an ignoring of 
the arbiter who before dictated creeds — just as tho funda- 
mental change which Democracy long ago commenced, 
was not from this particular law to that, but from th^j 
despotism of one to the freedom of all ; so, the paralled 
change yet to be wrought out in this supplementary gon- 
emmcnt of which wo are treating, is not the replacing of. 
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Bbsard lusgoa by sensible onee, bnt the dethroacmoiit of 
tbat secret, irrespoDsible power wbicb noir imposes oar 
usages, and tbc assertion of the right of all iadividnals !«) 
choose their own usages. In rules of living, a Weat-end 
clique ia our Pope; and we ate all papists, with but a mere 
sprinkling of heretics. On al! wlio decisively rebel, comefl 
down the penaltir of excommunication, with ita long 
oatalogue of disagreeable and, indeed, serions conse- 
Quencc^ 

The liberty of the subject assorted in onr constitution, 
and ever on the increase, has yet to bo wrested from this 
subtler tjTanny. The right of private judgment, which 
oar ancestors 'nTung fixim the church, remains to be 
diumed from this dictator of our habits. Or, as before 
said, to free us from these idolatries and superstitious con* 
formities, there has still to come a protestantism in social 
usages. Parailel, therefore, as ia the change to be 
wrought out, it seems not ioiprobahle that it may be 
wrought out in an analogous way. That inflacncc which 
solitary dissentienla fail to gain, ami that perseverance 
which they lack, may come into eiistence when they unite. 
That persecution which the world now visits upou them 
from mistaking their nonconformity for ignorance or dis- 
respect, may diminish when it ia scon to result from 
principle. The penalty which exclusion now entails may 
disappear when they become numerous enough to form 
visiting circles of their own. And when a successful 
stand has boon made, and the brunt of the oppoution 
has passed, that large amount of secret dislike to our 
observances wbioh now pervades society, may manifest 
itself with sufficient power to effect the desired eman- 
cipation. 

Whether each will be the process, time alone can de- 
cide. That community of origin, growth, supremacy, and 
decadence, which we have found among all kinds of gov- 
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emment, enggcsta u commonity in modes of cbaoge also 
On the other hand, Xatare often perfonns sabstantial^ 
Bimilor operations, ia vaja apparently difTercnt. Hen<wd 
these details can never be foretold. * 1 



Meanwhilt^, let ns glance at the conclasions that have 
been reached. On the one side, government, originally 
«ne, and afterwards anbdivided for the better fulfilment of 
its function, must be considered as having crcr been, in all 
its branches — political, religious, and ceremonial — ^bene- 
ficial ; and, indeed, absolutely necessary. On the other 
side, government, under all its forms, must be regarded as 
Bnbaer>-ing a temporary office, made needful by the unfit- 
ness of aboriginal humanity for social life ; and the bucccb- 
sive diminutions of its coerciveuess in State, in Church, and 
in Custom, must be looked upon as steps towards its final 
disappearance. To complete the conception, there requires 
to be borne in mind the third fact, that the gcne^, ths 
maintenance, and the decline of all governments, however 
named, arc alike brought about by the humanity to be coa- 
trolled : from which may bo drawn the inference that, oB 
tha average, restrictions of every kind cannot last mticli 
longer than they are wanted, and cannot bo destroyed 
much faster than they ought to be. 

Society, in all its developments, undergoes the process 
of exuviation. These old forms which it snccesavelf' 
throws off, have all been once vitally united with it — ^have 
severally served as the protective envelopes within which 
a higher humanity was being evolved. Tliey arc cast 
asido only when they become hindrances — only when some 
inner and better envelope has been formed ; and they be- 
queath to us all that there was in them good. The period!* 
oal abolitions of tyrannical laws have left the administration 
of justice not only uninjured, but puriQed. Dead bdcI 
Iniied creeds have not carried with them the essential 
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moraliijr thoy contained, which still exists, ancoDtamianted 
by the sloughs of superstition. And all that there Is of 
justice and kindness and beauty, embodied in our cum- 
brous forms of etiquette, will live pcrenniaUy when tbt 
forms themselves have bceu forgotten. 
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THE GENESIS OF SCIENCE. 



THERE has over prevdicd among men a vagae notion 
that scieutific knowledge differs ia nature from ordiniiry 
knowledge. By the Greeks, with whom Mathematics— 
literally things learnt — was alon-i considered aa knowledge 
proper, the difltinction must Lave been strongly felt; and 
it has ever since maintained itself in the general mind. 
Though, considering the contrast between the achievements 
of science and those of daily unmcthodic thinking, it is not 
surprising that such a distinction has been assnmed ; yet it 
needs but to rise a little above the common point of vieW) 
lo see that no such dLstinction can really exist : or that at 
best, it is but a snperficial distinction. The same facultioi 
are employed in both cases ; and in both cases their mod* 
of operation is fundamentally the same. 

If we say that science ia organized knowledge, we are 
met by the truth that all knowledge is organized in a great- 
er or less degree — that tho commonest actions of the house- 
hold and the field presuppose facts colligated, inferencea 
drawn, results expected ; and that tho general Buocess of 
theno actions proves tho data by which they were gmded 
to havw been correctly put together. If, again, we say 
that science is prevision— is a seeing beforehand — ia a know> 
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ing in what times, places, combinations, or sequences, spe- 
cified phenomena will be found ; we are yet obliged to con 
fesa that the definition includes much that is ntterlj' foreign 
to Boience in its ordinary acceptation. For example, a child's 
knowledge of an apple. This, tm far as it goes consists in 
previsions. When a child sees a certain form and colours, 
it knows that if it puts out its hand it will have certain im- 
pressions of resistance, and roundness, and smoothness ; 
and if it bites, a certain taste. And manifestly its general 
flcqu^ntance with surrounding objects is of like nature — ia 
made up of facts concerning them, so grouped as that any 
part of a group being perceived, the existence of the other 
(hets included in it ia foreseen. 

If, once more, we say that science is exact prevision, we 
still fail to establish the supposed dificrencc. Not only do 
wo find that much of what we call science is not exact, 
and that some of it, as physiology, can never become exact ; 
but wc find further, that many of the previMons constitn- 
ting tho common stock alike of wise and ignorant, are ex* 
act. That an unsupported body will fall ; that a lighted candle 
will go oat when immersed in water ; that ice will melt 
when thrown on the fire — these, and many like predictions 
relating to the familiar properties of things have as high a 
degree of accuracy as predictions are capable of. It is true 
that the rcsnlts predicated are of a very general character ; 
but it is none the less tmo that they are rigorously correct 
KS far aa they go : and this is all that is requisite to fulfil 
the definition. There is perfect accordaoco between tho 
anticipated phenomena and the actual ones ; and no more 
than this can bo said of the hij^hcst achievements of the 
sciences specially characterised as exaot. 

Seeing tbiis that the assumed distinction between scien- 
tific knowledge and common knowledge is not logically 
jnadfiable ; and yet feeling, as we must, that however im- 
possible it may be to draw a line between them, the two 



U8 



TBE GESErilS OF SCIESCE. 



are not practiciiUy ideDtical ; there ariseB tlie qnestioi 
Wliatblho relationaliip that exists between them? 
partial answer to this queHtion may be drawn from thi 
lustrations just given. On rcconaidering them, it will be 
observed that those portions of ordinary knowledge which 
are identical in character with scientific knowledge, com- 
prehend only such combinations of phenomena as are direct- 
ly cognizable by the senses, and arc of simple, invariable 
nature. That the smoke from a fire wliich she is lighting 
win ascend, and that the fire will presently boil water, are 
previsions which the servant-girl makes equally well with 
the most learned physicist ; they aro equally certain, 
equally exact with Ids ; but they are previaous concerning 
phenomena in constant and direct relation — phenomena 
that follow visibly and immediately after their antecedents 
— phenomena of which the causation is neither remote 
obscure — phenomena which may bo predicted by the 
plest possible act of reasoning. 

If, now, we pass to the provisions constituting what 
commonly knonm as science — that an eclipse of the 
will happen at a specified time ; and when a barometer 
taken to the top of a mountain of known height, the mer- 
curial column will descend a stated number of inches ; that 
tbe polos of a galvanic battery immersed in water will give 
oS, the one an inflammable and tbe other an inflaming gas, 
in definite ratio — we perceive that the relations involvi 
are not of a kind habitually presented to our 
they depend, some of them, upon special combinations 
causes ; and that in some of them the connection betwi 
.intoccdents and consequents is established only by 
borate series of inferences. The broad distinction, thei 
fore, between the two orders of knowledge, is not in thi 
nature, but in their remoteness from perception. 

If we regard the cases in their most general aspect, 
§ee that the labourer, who, on heaiing certain notes in 
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adjacent hedge, can describe tbe particular foni and col- 
DDrs of tbe bird making them ; and the nstronomer, vho, 
baving calculated a transit of Vonns, can delineate the black 
Bpot entering on the sun's disc, as it will appear through 
the telescope, at a specified hour; do essentially the same 
thing. Each knows that on fulfilling tha requisite condi- 
tions, he shall have a preconceived impresBion — that after a 
defiuite series of actions will come a group of sensations of 
a foreknown kind. TIic difibrencc, then, is not in the funda- 
mental character of the mental acts ; or in tho correctnoas 
of the previsions accompliahed by them ; but in the com- 
plexity of tbe processes required to achieve the previsions. 
Much of our commonest knowledge is, as far as it goes, rig- 
orously precise. Science does not increase this precidon ; 
cannot transcend it. What then does it do? It reduces 
other knowledge to the same degree of precision. That 
certainty which direct perception gives us respecting coex- 
istences and sequences of tho simplest and most accessi- 
blti kind, science gives us respecting coexistences and se- 
quences, complex in their dependencies or inaccessible to 
immediate observation. In brief, regarded from this point 
of view, science may be called an extension of the percep- 
tions by means of reasoning. 

On further considering the matter, however, it will per- 
haps be felt that this definition does not express the whole 
&ct — that inseparable as science may be from common 
knowledge, and completely as we may fill up the gap be- 
tween tbe simplest previsions of the child and the most re- 
condite one3 of tho natural philosopher, by interposing a 
series of previsiona in which the complexity of reasoning 
involved is greater and greater, there is yet a diSerencc 
between the two beyond that which is here described. And 
this is true. But the difference is still not such as enables 
na to draw tho assumed line of demarcation. It is a dlA'cr- 
ence not between common knowledge and scientific knowl- 
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edge ; but between the BTicceaaive phaeea of » 
or knowledge itself— whichever we choose to call it. In 
its earlier phases science attains only to certainly of fore- 
knowledge ; in its later phases it further attains to com- 
pleteness. We begin by discovering a relation : we end 
by discovering the relation. Our first achievement is to 
foretell the kind of phenomenon which will occur under 
specific conditions : our last achievement is to ibretell not 
only the kind but the atnottnt. Or, to reduce the propoai-i 
tion to its most definite form — undeveloped science ia ^uofcl 
itcUiae prevision: developed science is quantitative previol 

This will at once be perceived to express the remaini 
distinction between the lower and the higher stages of po^ 
tlve knowledge. The prediction that a piece of lead will 
take more force to lift it than a piece of wood of equal size, 
exhibits certainty, but not completeness, of foresight. The 
kind of effect in which the one body will exceed the other 
is foreseen ; but not the amount by which it will exceed. 
There is qualitative prevision only. On the other hand, the 
prediction that at a stated time two particular planets will 
be in conjunction; that by means of a lever having arms in 
a given ratio, a known force will raise Just so many pounds ; 
that to decompose a specified quantity of sulphate of iron 
by carbonate of soda will require so many grains — these 
predictions exhibit foreknowledge, not only of the nature 
of the cSects to be produced, but of the magnitude, either 
of the eflfects themselves, of the agencies producing them, 
or of the distance in time or space at which they will be 
produced. There is not only qualitative but quantitative 
prevision. 

And this is the unexpressed difference which \i 
to conader certain orders of knowledge aa espcdally m 
tilic when contrasted with knowledge in general. Are tl 
])1ienomena measurable f is the test which we nnconsoioofl 
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employ. Space is meastirable : hence Geometry. Force 
kud space are measurable : hence Statics. Titiic, force, an<1 
Bpaoe are measurable : hence Dynamics. The invention ol 
the barometer enabled men to extend the principles of me- 
cbanics to the atmosphere ; and Aerostatics existed. When 
a thermometer was deviled there arose a ecience of heat, 
which was before impossible. Such of our sensations as we 
hare not yet found modes of measuring do not origin.itc 
eclcnccs. We have no science of smells; nor have we one 
of tastes. Wo have a science of the relations of sotmds 
differing in pitch, because we have discovered a way to 
measure them ; but we have no science of sounds in respect 
to their loudness or their timbre, because we have got no 
meBsnrcH of loudness and timbre. 

Obviously it is this reduction of tlie sensible phenomena 
it represents, to relations of magnitnde, which gives to any 
dixjsion of knowledge its especially scientific character. 
Originally men's knowledge of weights and forces was in 
the same condition as their knowledge of smells and tastes 
is now — a knowledge not extending beyond that given by 
tbe nndded sensations ; and it remained bo until weighing 
instruments and dynamometers were invented. Before 
there were hour-glasses and olejrsydrasj most phenomena 
could be estimated as to their durations end intervals, with 
DO greater precision than degrees of hardness can be esti- 
mated hy the fingers. Until a thermoraetric scale was con- 
trived, men's judgments respecting relative amounts of 
heat stood ou the same footing with their present judg- 
ments respecting relative amounts of sound. And as in 
these initial stages, with no aids to observation, only the 
roughest comparisons of cases could be made, and only the 
most marked differences perceived ; it is obvious that only 
the most simple laws of dependence could be ascertained — 
fmly those laws which being uncomplicated with others, 
and not disturbed in their manifestations, required no nice- 
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ties of observation to disentangle them. Whence it 
pears not only that in proportion as knowledge becomM' 
quanlitalive do its previsions become complete as well 
certain, but that until its assumption of & qoantitatiTO charrl 
actcr it is necessarily confined to the most elementary 
Lions. 

Moreover it is to be remarked that while, ou the one 
hand, we can discover the laws of the greater proportion 
of phenomena only by investigating them quniititatively ; 
on the other hand we can extend the range of our quanti- 
tative previsions only as fast as we detect the laws of the 
results we predict. For clearly the ability to specify the 
magnitude of a result inaccessible to direct measurement, 
implies kuawlcdge of its mode of dependence on sometbiog 
which can be measared — implies that we know the particu- 
lar fact dealt with to be an instance of some more general 
fact. Thus the extent to which our qnantitative provisions 
have been carried in any direction, indicates the depth to 
which our knowledge reaches in that direction. And here, 
as another aspect of the same fiict, wo may further observe 
that as wo pass from qualitative to quantitative prevision, 
we pass from indactive science to deduclive science. Scir 
enco while purely inductive is purely qualitative : when in- 
accurately quantitative it usaully consists of part indoctjon, 
part deduction: and it becomes accurately quantitative only 
when wholly deductive. We do not mean that the deduct- 
ive and the quantjtative arc coextensive ; for there is mani- 
festly much dednctioQ that is qualitative only. We mean 
that all quantitative prevision is reached deductively ; and 
that induction can achieve only qualitative prevision. 

Still, however, it must not be supposed that these di»- 
linctions enable us to separate ordinary knowledge from 
science ; much as lliey seem to do so, "WTiile they shov in 
what consists the broad contrast between the extreme foniu 
of the two, they yet lead us to recognise their essential 
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titj ; and once more prove the dJSerence to be one of de- 
gree only. For, on the one hand, the commoneat poutive 
knowledge is to some extent qnanihalive ; aeeing that the 
amount of tho foreseen result ia known wjlliin certain wide 
limits. And, on the other hand, the highest quantitative 
prevision does njt reach the exact truth, but only a very 
near approximation to it. Without clocks the savage 
koows that the day is longer in the summer than in tba 
winter; without scales he knows that stone ia heavier than 
flesh: that is, he can foresee respecting certain results that 
their amouata will exceed these, and be less than thoae — he 
knows about what they will he. And, with his most deli- 
cate instruments and moat elaborate calculations, all that 
the man of science can do, is to reduce the difference be- 
I tween the foreseen and the actual results to an unimportant 
I qiiimtity. 

Moreover, it must he borne in mind not only that all 
the sciences are qualitative in their first stages, — not only 
I that some of them, as Chemistry, have but recently reached 
■ the quantitative stage — but that the most advanced sciences 
I have attuned to th<ur present power of determining quan- 
tities not present to the senses, or not directly meaaurahle, 
by a slow process of improvement extending through thou- 
I Bands of years. So that science and the knowledge of the 
incultured are alike in the nature of their previsions, widely 
I as they differ in range ; they possess a common imperfeo- 
I tion, though this is imrnensely greater in the last than in 
the first ; and the transition from the one to the other ha^H 
n through a series of slops by which the imperfection 
h.is been rendered continually Ick', and the range continti- 
nlly wider. 

These facts, that science and the positive knowledge ol 
the nncultuTtd cannot ho separated in nature, and that the 
ono ia but a pci-fected and extended form of the other, 
t must necessarily nndorlie the wholo theory of science, its 
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progress, and tlio relations of its parts to each ollu 
There mast be serious incompleteness in any history of th) 
sciences, which, leaving out of view the first steps of the!?"' 
genesis, commctices with them only when they assnme defi- 
nite forms. There must be grave defects, if not a general 
untruth, in a philosophy of the sciences cijnsidercd in their 
interdependence and development, which neglccta the in- 
quiry how they came to bo distinct sciences, and how they 
were severally evolved out of the ebaos of primitive ideas. 

Not only a direct consideration of the matter, but aU 
analogy, goes to show that in the earlier and ampler stages 
must be sought the key to all subsequent intricacies. The 
time was when the anatomy and physiology of the hamiu 
being wore studied by themselves — when the adult man 
was analyzed and the relations of parts and of functions 
investigated, witliout reference either to the relations ex- 
hibited in the embryo or to the homologous relations exist- 
ing in other creatures. Now, however, it has become 
manifest that no true conceptions, no true generalixations, 
are possible under such conditions. Anatomists and phys- 
iologists now find that the real natures of organs and tis- 
sues can be naeertaJned only by tracing their early evolu- 
tion ; and tliat the affinities between existing genera can 
be satisfactorily made out only by examining the fossi gen- 
era to which they are allied. Well, is it not cle.ir that the- 
like must be true concerning all things that undergo devi 
opment ? Is not science a growth ? Has not science, ti 
its embryology ? And must not the neglect of its embi 
ology lead to a misunderstanding of the principles of ; 
evolution and of its existing organization ? 

There are d priori reasons, therefore, for doubtmg tl 
truth of all philosophies of the Beiences wliich tacitly pri 
ceed upon the common notion that scientifio knowlcd] 
and ordinary knowledge are separate ; instead of coi 
mendng, as they should, hy affiliating the one upon 



I 




OKEn'8 dASSlFICATION OF THE SCIENCES. 125 



I 



oiber, and showiDg how it gradually came to h& dUtia- 
guUIiable from tbc other. We may expect to find thcii 
generalleatioua cssenlially artificial ; and we Bball not be 
deceived. Some illustrations of tbia may here be fitly in- 
troduced, by way of preliminary to a brief sketch of the 
genesis of science from the point of view indicated. And 
we cannot more readily find such illustrations than by 
glancing at a few of the various clasaijtcationa of the €ci- 
enccs that have from time to time been proposed. To con- 
sider all of them would take too much space ; we must 
content ourselvca with some of the latest. 

Commenciag with those which may be soonest disposed 
of, let us notice first the arrangement propounded by Oken 
An abstract of it runs thus : — 

Part I. MiTHEHiB. — Fnefimatogeity : Primarj Art, Primnrj- 
Oonsciousncss, God, Primnry Rest, Time, Polarity, Mo- 
tion, Mb" I Space, Point, Lino, Biirface, Globe, Itotation. 
— Eyk^eny: Gravity, Matter, Ether, IleaTiinly Bodies, 
Light, Heat, Fire. 

(Ho exiiloins that Mathebis is tho doctrine of the whole ; 
Pneumalogimy being the doctrine of immaterial tutnhtioa, and 
Hylogcny that of material totalities.) 

Part n. OsTOLOr.T, — Cormogeny : Rest, Centre, Motion, Lino, 
Pkneta, Form, Planetary SjBtem, Comets. — SlOthio- 
ffeny: Condensation, Simple Matter, Elomeols, Air, 
Water, Eankr^Slvefiiology • Functions of the Elements, 
&c. Jcc. — Kingdom$ d/ NaluTe : Individuals. 

(Ho says in explanation that " Ontoi.ogt teaches us tlie 
phenomena of matter. The first of tlipse are the heavenly 
bodie* ooinprehended by Cotmogtny. Tlipso div-iOe into ele- 
mentB — StOchiegcny. I'he earth clement divides into miner- 
als— Jf in era Joj^y. Tlicae unita into one collective body — 
Geogtny. Tlio wIjoIo in singulars is tho living, or Organic, 
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irhich agftia dWidea into plants and animals. Biology, Uiei 
fore, divides into Organogeny, Phylotopliy, Zooiophy,'') 
FrasT EiNoDOM,— MiSBBALS. Minerahgy, Gtology, 
Part III. BtotooT, — Organ<mphy, I'hytogenj/, Pbyto-phytlology^ 
PhylolDgy, Zooyeaij, Phyiiology, Zoology, Ptyehohgy, 

A glimcs over this confused scheme shows that it is ■ 
attempt to claasiry knowledge, Dot after llic order in ii 
it has been, or may he, built up in the human < 
ness ; but after an assumed order of creation. It is | 
pseiido-scicnlific cosmogony, akin to those which men haT^ 
enunciated from the earliest times downwards; and only ■ 
little more respectable. As such it will not bo thought 
worthy of much considcnition by those who, like ourselvei 
hold that experience is the sole origin of knowledge, 0th-" 
erwiae, it might have been needful to dwell on the incon- 
gruities of the arrangements — to ask how motion can be 
treated of before space ? how there can be rotation with*! 
otit matter to rotate ? how polarity can be dealt with v 
out involving points and liuos ? But it will servo our prea 
cnt purpose just to point out a few of the extreme absurd' 
lies resulting from the doctrine which Oken seems to hoi 
in common with Hegel, that " to philosophize on Nature iq 
to rc-lhiuk the great thought of Creation." Here is n si 
plo:- 

" Mathematics ia the universal science ; eo also it 
io-philosopby, although it ia only a part, or rather batfi 
condition of the universe ; both ara one, or mutoaHy O 
grucnt. 

" Mathematics i -, however, a science of mere fon 
withont substance. Physio-pliilosophy is, therefore, mofAri 
tnatica endowed teith aubslance.'" 

From the English point of view it is sufficiently amm 
ing to find Buoh a dogma not only gravely stated, b^ 
Etated as an nn quest! on able truth. IKtc we seo the c 
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riencea of quantitative relations ivljich men have gathered 
from Gurroanding boiliea and generalized (experiencoji 
which had been scarcely at all geut^raliiicd at the beginning 
of the historic period) — we find tbeao geiicralized expe- 
riences, these intellectual abstractions, elevated into con 
crote actualities, projected back into Nature, and consid- 
ered as the iateroal frame-work of things — the skeleton by 
which matter is sustained. But this new form of the old 
realism, la by no means the most startling of the physio- 
philosophic principles. We presently read that, 

"The highest mathematical idea, or the fundamental 
principle of all mathematics is the zero = 0." • * • 

" Zero is in itself nothing. Mathematics is based npon 
nothing, and, consequently, arises out of nothing. 

" Out of nothing, therefore, it is possible for something 
to arise; for mathematics, consisting of propositions, ia 
■omething, io relation to 0." 

By such "consequentlys" and "iherefores" it is, that 
men philosophize when they " ro-think the great thought 
of creation," By dogmas that pretend to be reasons, noth- 
ing is mado to generate mathematics; and by clothing 
mathematics with matter, we have the universe ! If now 
we deny, as we do deny, that the highest mathematical idea 
ia the zero ; — if, on the other hand, we assert, as we do 
■asert, that the fundamental idea underlying all mathemat- 
ics, a that of equality ; the whole of Oken's cosmogony 
disappears. And hero, indeed, we may see illustrated, the 
diatinctire peculiarity of the German method of procedure 
in these matters — the bastard ipinori method, as it may 
be termed. The legitimate a priori method seta out with 
proportions of which the negation is inconceivable ; the A 
priori method as illegitimately applied, sets o|;t either wiili 
propositions of which the negation is not inconceivable, ni* 
with propositions like Oken's, of which the affirmalioit ia 
Inconceivable, 
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It ia needless to proceed further with the analyds 
might we detail tlio steps hy which Oken arrives at 
conclu^oDB that " the planets aro coagulated oolonrs, for 
they aro coagulated light ; that the sphere ts the expanded 
nothing ; " that gravity is " a weighty nothing, a heavy ea- 
BCnce, striving towards a centre ; " thai " the earth ia the 
identical, water the indifiercDt, air the diSerent ; or the 
(irat t^G ccDtrc, the second the radius, the last the peri- 
phery of the general globe or of fire." To comment on 
them would he nearly as ahsurd as arc the propontiona 
themselves. Let us pass on to another of tlie German ^s- 
toms of knowledge — that of Ilegol, 

The simple f^et that Hegel puts Jacob Btchme on a par 
with Bacon, suffices alone to abow that his stand-point is 
far remote trora the one nsnally regarded as scientific : so 
far remote, indeed, that it is not easy to find any common 
basis on which to found a criticism. Those who hold that 
the mind is moulded into conformity with surrounding 
things hy the agency of surrounding things, are neoessarily 
at a loss how to deal with those, who, like Schelling and 
Ilegcl, assert that surrounding tilings are solidified mind — 
that Nature is "petrified intelligence." However, let na 
briefly glance at Hegel's classification. He divides philoso- 
phy into three parts : — 

1. Zogie, or the science of the idea in itself, the pure 
idea. 

■2. 77ie PhUosopliy o/A'afure, or the science of the idea 
considered under its other form — of the idea as Nature. 

3. The Philoiophj of the Mind, or the science of tha 
idea m its return to itself. 

Of these, the second is divided into the natural sciouceL 
commonly so-called ; so that in its more detailed form ' 
series runs thus : — Logic, Mechanics, Pliyaica, Organic I 
sios, Psychology. 

Now, if we believe with Hegel, first, tliat llioiight is 
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thonght is the esaeuco of 
the world ; and that, tfaercfore, tbero b nothing but thoQgbt; 
Ilia classification, beginning with the ecience of pure thought, 
may be acceptable. But otherwise, it ia an obvioua objec- 
tiou to his arrangement, that thought implies things tlionght 
of — that there ciui be no logical forms without the substance 
of experience — that the science of ideas and the science oi 
things must have a simultaneous origin. Hegel, however, 
anticipatea this objection, and, in his obstinate idealism, re- 
plies, that the contrary is true; that all contained in tbo 
forms, to become something, requires to bethought: and 
that logical forms are tito foundations of all things. 

It is not surpriaing that, starting from such premises, and 
.reasoning after this &shion, Ilegel Gnda bis way to strango 
conclusions. Outof space and iiffw he proceeds to build up 
motion, matter, repulsion, attraction, weight, and inertia. 
He then goes on to logically evolve the solar system. In 
doing this he widely diverges from the Newtonian theory ; 
reaches by syllogism the conviction that the planets are tfie 
most perfect celestial bodies ; and, not being able to bring 
the stars within his theory, says that they are mere formal 
existences and not living matter, and that as compared with 
the solar system they are as little admirable as a cutaneous 
eruption or a swarm of flies.* 

Results so outrageous might be left as self-disproved, 
were it not that speculators of this class are not alarmed by 
any amount of incongruity with established beliefs. The 
only efficient mode of treating systems like this of Hegel, is 
to show that they are self-destructive — that by their first 
steps they ignore that authority on which all their subse- 
quent steps depend. If Hegel professes, as he manifestly 
does, to develop his scheme by reasoning — if ho presents 

* It U Mtnewhat curiona thai the ■athor of " The PIuraliE; of Worida,'' 
Titli qtdte other aims, stiouli] hixe pern&ded hlmadf into EimiUr conclu 
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successive inferences as necessarihj following ^oai c 
premises ; he implies the postulate tliat a belief w'aicb ne* ■ 
ocssariiy follows after certain antecedents is a trne belief: 
and, did an oppooent reply to one of bia inferences, tbat, 
though it was impossible to thiok the opposite, yet the 
opposite was true, be would consider tbo reply irrational 
The procedure, however, which he would thus condemn ae 
destructive of all thinking whatever, is juat the procedure 
exhibited in the onunciation of his own first principles. 

Mankind find themselves unable to conceive that there 
can bo tbonght without things thought of. Hcgel, how- 
ever, assorts that there can be tbonght without things 
thought of. That ultimate tost of a true proposition — the 
inability of the hnman mind to conceive the negation of it . 
— which in all other cases he considers valid, he considers 
invalid where it suits his convenience to do so ; and yet at 
the same time denies the right of an opponent to follow his 
example. If it is competent for him to posit dogmas, which 
are the direct negations of what human consciousness recog- 
nises; then is it also competent for bis anlagontsta to stop 
him at every stop in his argument by saying, tbat thongb 
the particular inference ho is drawing seems to his mind, 
and to all minds, necessarily to follow from the premises, 
yet it is not true, bnt the contrary inference is true. 
to state the dilemma in another form : — If he sets out K 
Inconceivable propositions, then may he with equal p 
ety make all his succeeding propositions inconceivable O 
— may at every step throughout his reasoning draw exaot 
the opposite conclusion to that which seems involved. 

Hegel's mode of procedure being thus essentially bi 
cidal, the Hegelian classification which depends 
it, falls to the ground. Let us consider next that i 
M Comto. 

As all his readers must admit, M. Comte \ 
with a scheme of the sciences wliiuh, nnliko the foreg( 
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oucB, demaD^a respectful confiideratlon. Widely as wo 
differ from him, we cheerfully beftr witneaa to the largeness 
of his views, the cleameas of his reasoning, and the value 
of his speculations aa contributing to inlellectnal progress. 
Did we believe a serial arrangement of the sciences to be 
possible, that of M. Comte would certainly be the one we 
Bliould adopt. Ills fundamental propositions are thor^ 
oughly intelligible ; and if not true, have a great scmblanoe 
of trutb. His successive steps are logically co-ordinated; 
and he supports his conclu^oas by a considerable amount of 
evidence — evidence which, so long as it is not critically exam- 
ined, or not met by counter evidence, seems to substantiate 
bis positiona. But it only needs to assume that antagon- 
istic attitude wliicli ought to bo assumed towards new 
doctrines, in the belief that, if true, they will prosper by 
conquering objectors — it needs but to teat his leading 
doctrines either by other facts than those ho cites, or by 
liis own facts differently appilied, to at once sliow that thoy 
■will not stand. We will proceed thus to deal with the 
general princijile on which lie bases his hierarchy of the 
sciences. 

In the second chapter of his Cours de ThilosopJiie Posi- 
tive, M. Comte says: — "Our problem is, then, to find 
i one rational order, amongst a host of possible ^s- 

' terns." ..." This order is determined by the degree 
of nmplicity, or, what comes to the same thing, of general- 

I ity of their phenomena." And the arrangement he de- 
daoea runs thus: Mathematiet, Astronomy, Physics, Chem- 
i»try. Physiology, Social Physics. This he asserts to be 
*' the true JUiation of the sciences." Ho asserts further, 
that the principle of progression from a greater to a leas 
degree of generality, " which gives this order to the wbolu 
body of science, arranges the parts of each science." And, 
finally, be asserts that the gradations thus established A 
priori among the sciences, and the parts of each science, "ia 
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ill essential conformity wHli the order which haa EpooUi 
Dcously taken place among llio branchca of natural pbUoso 
phy ; " or, in other words — corresponda with the order oi 
]iUtorio development. 

Let us compare these assertions with the lacts. Thai 
there may bo perfect fairness, let us make no choice, but 
take as the field for our compariaon, the succeeding section 
treating of the first science — Mathematics; and let 
none but M. Comte's own ihcts, and his own admlsdonii 
Confining ourselves to this one science, of course our 
pariaons must be between its several parts, M. Comte 
that the parts of each science must be arranged in tha 
order of their decreasing generality ; and that this oider 
of decreasing generality agrees with the order of hiatorio 
development. Our inquiry must be, then, whether the hi 
tory of mathematics confirms this statement. 

Carrying out his principle, M. Comte divides Mathi 
malicB into " Abstract Mathematics, or the Calculus (tal 
ing the word in its most extended sense) and Concrete 
Mathematics, wliich is comiKiscd of General Geometry and 
of Rational Mechanics.'' The subject-matter of the first of 
these is number / the subject-matter of the second ioclade^.^ 
space, time, motion, force. The one possesses the hight 
possible degree of generality ; fur all things whatevfiV^ 
admit of enumeratiou. The others are less general; 
ing that there are endless phenomena that are not oogniza- 
blc cither by general geometry or rational mechanics. la 
Douformity with the alleged law, therefore, the cvolutloa 
of the caleuhia must throughout have preceded the evohU; 
Lion of the concrele aub-scJcnces. Now somewhat awb^, 
wardly for him, the first remark M. Comte makes beari 
ujion this point is, that " from an historical point of viei 
mathematical analysis ai>pears Co havt risen out {j^the c( 
templation of geometrical and mechanical facts." Trui 
he goes on to say that, " it is not the lesa independent o(l 
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these Bcncnoes logically speaking ; " for tbnt " aDalytical 
ideas are, above all others, universal, abstract, and aimple • 
and geometrical cooceptioDs are necessarily founded on 
them." 

We will not take advaatage of this last passage to 
charge M. Comto with teaching, after the fashion of Hegel, 
that there can be thought without things thought of. Wa 
ar« content eimply to compare the two assertions, that 
analj'sis arose out of the contemplation of geometrical and 
TDechantcal lacts, and that gcomctncal conceptions are 
founded upon aBalylicat ones. Literally interpreted they 
exactly cancel each other. Interpreted, however, in a 
tiberal sense, they imply, what we believe to be de- 
monstrable, that the two had a simtiilaneoue oriffin. The 
passage is either nonsense, or it is an admission that 
abstract and concrete mathemaltos are coeval. Thus, 
at the very first step, the alleged congrnity between the 
order of generality and the order of evolution, does not 
hold good. 

But may it not bo that though abstract and concreifl 
mathematics took their rise at the same time, the one 
afterwards developed more rapidly than the other ; and 
has ever since remained in advance of it ? No : and again 
we call ST. Comte himself as witness. Fortunately for his 
argument he has said nothing respecting the early stages 
of the concrete and abstract divisions after their diver- 
gence from a common root; otherwise the advent of 
Algebra long after the Greek geometry had reached a high 
development, would have been an inconvenient fact for 
him to deal with. But passing over this, and limitmg 
ourselves to his own statements, we find, at the opening of 
the next chapter, the admission, that " the historical de- 
velopment of the abstract portion of mathematical scienca 
has, since the time of Descartes, been for the most part 
determined by that of the concrete." Further on we road 
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rGspecting algebmc functions that " most functioiiB wu 
concrete in their orifpn — even thoEc wUich are at pre 
tiio moat purely abstract ; and tlie ancients discorere 
only ihrongh geometrical dcfiniliona elementary algebrs 
properties of fanclions to which a nomerical Talue v 
attached till long afterwards, rendering abstract lo i 
what was concrete to the old geometers." How do thea 
BtatementB tally with his doctrine? Again, having divideC 
the calculus into algebraic and arithmetical, it. Corat* 
admits, as perforce ho must, that the algebraic is taoit 
genera] than the arithmetical ; yet he will not say thai 
algebra preceded arithmetic in point of time. And again, 
having divided the calculus of functions into the calculus 
of direct functions (common algebra) and the calculus of 
indirect functions (iraoBcendental analysis), he is obligedfj 
to speak of this last as possessing a higher generality thM 
the first ; yet it is far more modern. Indeed, by implia 
lion, M. Comte himself confesses this incongrnily ; for h» 
says : — " It might aeem that the transcendental aualysid 
ought lo be studied before the ordinary, aa it provides the 
equations which the other has to resolve ; bnl though tho 
transcendental fa logkcilly independent of the ordinary, it 
is best to follow the usual method of study, taking the 
ordinary Urst." In all these cases, then, as well aa at the 
close of the section where he predicts that matbemallciaiiB 
will in time " create procedures of a tpider ffeneraUly," M. 
Comte makes admissions that are diametrically opposed to 
Ihe alleged law. ~ 

In the succeeding chapters treating of tho concrete i 
partmcnt of mathematics, we find similar contradictii 
M. Comte himself names the geometry of the ancients » 
dal geometry, and that of moderns the general geometTyvn 
He admits that while " the ancients studied geometry witb 
reference to the bodies under notice, or specially ; thc] 
modems study it with reference to the phenomena to 1 
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eoDaidercd, or generally." He admits that vhile " Llie an 
cientfi eitracted all they could out of one lino or anrface 
before passing lo another," " the moderns, since Dt-'scartcs, 
employ themaelvcB on qnestions which relate to any figure 
wbatevor." These facts are the reverse of what, according 
to hia theory, they should be. So, too, in mecbanioB. Be- 
fore dividing it mto statics and dynamics, M. Comte treats 
of the three laws of motion, and is obliged to do so ; for 
Btatice, the more general of the two divisions, though it 
does not mvolve motion, is impossible as a science nntil the 
taws of motion are ascertained. Tot the laws of motion 
pertain to dynamics, thja more special of the divisions. 
Farther on he points ont that after Archimedes, who dis* 
covered the law of e<]uilibrinm of the lever, statics made 
no progress until the establishment of dynamics enabled ns 
to seek " the conditions of equilibrium through the laws of 
the composition of forces." And he adds — " At this day 
Mi* » the Tnethod univeraally employed. At the first glance 
it does not appear the most rational— dynamics being more 
complicated than statics, and precedence being natural to the 
wmpler. It would, in fact, be more philosopliical to refer 
dyoamics to statics, as has sboe been done. " iSundry dis- 
coveries are afterwards det^uled, showing how completely 
the development of statics has been achieved by consider- 
ing its problems dynamic.illy ; and before the close of the 
section M. Comte remarks that " before hydrostatics could 
be comprehended under statics, it was necessary that the 
I nbstract theory of equilibrium should be made so general 
s to apply directly to fluids as weU as solids. Tliis was ac- 
complished when Lagrange supplied, as the basis of the 
whole of rational mechanics, the single principle of virtual 
velocities." In which statement we have two facts directly 
■t variance with M. Comte's doctrine ; — first, that the sim- 
pler science, statics, reached its present development only 
by the aid of the principle of virtual velocities, which bo- 
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longs to tbe more complex ecience, dynamics ; and that tliiv* 
" single principle " underlying all rational meclianics' 
most general form which includes alike the relations of »t 
ical, hydrostatical, and dynamical forces — was reached 
late as the time of Lagrange, 

Thus it is not true that the historical sacceanoQ of the 
dividons of mathematics has corrcapondGd ivith the Oi'dor 
of decreasing generality. It is not true that abstract matb- 
ematica was evolved antecedently to, and independent 
of concrete mathematics. It is not true that o 
diviiiions of abstract mathematics, the more general cai 
before the more special. And it is. no( true that ooncrt 
mathematics, in cither of its two sections, began with 
most abstract and advanced to the less abstract truths. 

It may be well to mention, parenthetically, that in do- 
fending his alleged law of progression from the general to 
the special, M. Comte somewhere comments upon the two 
meanings of the word j/eneraJ, and the resulting liability to 
confusion. Without now discussing whether the asserted 
distinction can bo maintained in other cases, it is manifest 
that it docs not exist here. In sundry of the instances 
above quoted, the endeavors made by IL Comte himself to 
disguise, or to explain away, the precedence of the special 
over the general, clearly indicate that the generality spoken 
of, is of the kind meant by his formula. And it needs but 
a brief consideration of the matter to show that, even did 
he attempt it, he could not distinguish this generality, which, 
as above proved, frequently comes last, from the genentlilj 
which he says always comes first. For what is the natm 
of that mental process by wliich objects, dimenmous, 
weights, times, and the rest, are found capable of having 
their relations expressed numerically ? It is the formation 
of certain abstract conceptions of unity, duality and mnlU- 
plicity, which are applicable to all things alike. It is tha 
inrODtion of general symbols serving to express tfaennmei 
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t leal rd&tions of entities, whatever be their special cliarno- 
, And what is the nature of the mental process by 
kwhich niimbera are found capable of having their rolationa 
" exproased algebraically ? It is just the same. It is the for- 
mation of certain abstract conceptions of numerical funo- 
lions which are the same whatever be the magnitudes of 
the nnmbers. It is the invention of general symbols serv- 
[ ng to express the relations bcttveen numbers, as numbers 
^axpresa the relations between things. And transcendental 
P'Knaly^ stands to algebra in the same position that algebra 
stands in to arithmetic. 

To briefly illustrate their respective powers ^-rrarithnie- 
tic can express in one formula the value of a particular 
tangent to aparliculaT curve ; algebra can express in one 
formula the values of uU tangents to a particular curve ; 
trftDscendental analysis can express in ono formula the val- 
ues of nH tangents to atf curves- Just 33 arithmetic deals 
with the common properties of lines, areas, bulks, forces, 
periods ; so docs algebra deal with the common properties 
of tbe numbers which arithmetic presents ; so does tran- 
scendental analysis deal with the common properties of the 
eqnations exhibited by algebra. Tbns, the generality of 
the higher branches of the calculus, when compared wiili 
the lower, ts the same kind of generality as that of the lower 
branohos when compared with geometry or mechanics. 
And on examination it will be found that the like relation 
k flxista in the various other cases above given. 
I Having shown that M. Comte'a alleged law of progrcs- 
F don does not hold among the several parts of the same 
Bcience, let us eee how it agrees with the facts when applied 
to separate sciences. " Astronomy," says M. Comte, at the 
opening of Book III., " was a positive science, in its geo- 
metrical aspect, from the earliest days of the school of Alex* 
I vidria ; but Physics, which we are now to consider, bad no 
1^ positive character at all till GaliJco made his great dificov- 
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piiea OQ the fall of heavy bodies," On thia, onr comment 
nimply that it is a misrepreBentation based upon aa art 
trary misuse of words — a mere verbal artifice. By choo^g 
to exclude from terrestrial physica those laws of magnitude, 
motion, and position, which he includes in celestial physics, 
M. Conite makes it appear that the one owes nothing to 
the other. Not only is this altogether unwarrantable, but 
it is radically inconsistent with his own scheme of divisions. 
At the outset he says — and as the point ii important 
quote from the original — " Ponr la physique inorganit 
nous voyona d'abord, en nous conformant toujours ik I'on 
(le generality et dc dependance des phenombnos, quVllc doit 
6tre partagfie en deux sections distinctes, suivant qu'elle 
considfire lea phenomines gen^raux do I'univers, on, en par- 
liculier, cenx que prf'aentont los corps terrestros. D'oA 
physique celeste, ou I'astronoraie, soit giomutrique, s 
mechaniquo ; et la physique torrestre." 

Here then we have inorgania physics clearly divide 
into celestial physics and terrestrial physics — the ph( 
mcna presented by the universe, and the phenomena 
ecntcd by earthly bodies. If now celestial bodies and 
Tcatrial bodies exhibit sundry loading phenomena in ( 
mon, as they do, how can the generalization of these ( 
moQ phenomena bo considered as pertaining to the one ch 
rather than to the other ? If inorganic physics includes 
geometry (which M. Comte has made it do by comprehend- 
ing geometrical astronomy in its sub-section — celestial phy- 
sics) ; and if its snb'section — terrestrial physics, treata of, 
things having geometrical properties ; bow can the laws tm 
geometrical relations be excluded from terrestrial phy«osf^ 
Clearly if celestial physics includes the geometry of ob- 
jects in the heavens, terrestrial physics includes the geometry 
of objects on the earth. And if terrestrial physics includes 
terrestrial geometry, while celestial physics includes oelestial 
geometry, then the geometrical part of terrestrial phyail 
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precodcs the geometrical part of celestial physics ; see- 
ing that geometry gained ita firat ideas from BurroundiDg 
oljjecla. Until men bad learnt geometrical relations from 
bodies on tbe earth, it was impossible for them to under- 
stand the geomctiical rclatiotiB of bodies in the heavens. 

So, too, with celestial mechanics, which had terrestrial 
mechanics for ita parent, Tbe very conception of Jbrce, 
which underlies the whole of mechanical astronomy, is boi^ 
rowed from our earthly experiences ; and the leading laws 
of mechanical action as exhibited in scales, levers, projec- 
tiles, ifcc., had to be asccrt^ned before the dynamics of the 
solar system could be entered upon. What were the lawB 
madcuseof by Xewton in working out his grand discovery? 
The law of falling bodies disclosed by Galileo ; that of the 
composition of forces also disclosed by Galjleo ; and that 
of centrifugal force found out by Hnyghens — all of them 
gen eraliKat ions of terrestrial physics. Yet, with facta like 
these before bim, M. Comte places astronomy before phy- 
sics in order of evolution! He does not compare the gco- 
melrical parts of the two together, and the mechanical 
parts of tlie two together ; for this would by no means 
snit hia bypolbeais. But he compares tbe geometrical part 
of the ono with tbo mechanical part of the other, and so 
gives a semblance of truth to his position, lie is led away 
by a verbal delusion. Uad he confined his attention to tbo 
things and disregarded the words, he would have seen that 
before mankind scientifically co-ordinated any one daaa of 
phenomena displayed in the heavens, they had previously 
co-ordinated a parallel class o/ phenomena displayed upon 
Ihc snrlacc of the earth. 

Were it needful we conld fill a score pages with the in- 
congruities of M. Comte's scheme. But the foregoing sam. 
plea will suffice. So far is bb law of evolution of the 
sciences from being tenable, that, by following his exam- 
|ile, and arbitraiiiy ignoring one class of facts, it would be 
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possible to present, with great planaibility, just the opposll 
gcntralizatioE to that which he cnnnciates. While he 
sorts that the rational order of the sciences, like the ordei 
of their historic development, " ia determined by the do- 
gree of Bimplicily, or, what comes to the samo thing, of 
generality of their phenomena;" it might contrariwise be 
asserted, that, commencing with the comitlex and the ape- 
cial, mankind have progressed step by step to a knowledge 
of greater simplicity and wider generality. So much e^-i- 
dcnce is there of this as to have drawn from Whewell, in 
his Hialory of the Inductive Sciences, the general remark 
that "the reader has already seen repeatedly in the coDmo 
of this liistory, complex and derivative principles present- 
ing ihcmflelvea to men's minds before simple and elemen- 
tary ones." 

Even from M, Comtc's own work, nnmerous facts, ad- 
missions, and arguments, might be picked out, tending to 
show this. We have already quoted hia words in proof 
tiiat both abstract and concrete mathematics have pro- 
gressed towards a higher degree of generality, and that be 
looks forward to a higher generality still. Just to slrengtli' 
en this adverse hypothesis, let us take a further inatoui 
From ibe particular case of the scales, the law of equilil 
urn of which was famihar to the earliest nations known, 
ebiracdes advanced to the more general case of the unequal 
lever with unequal weights; the law of equilibrium of 
which includes that of the scales. By the help of Galileo's 
discovery concerning the composition of forces, D'Alembert 
" established, for the first time, the equations of equilibrium 
of any system of forces appUcd to the different points of a 
solid body" — equations which include all cases of levers 
and an iniinity of cases besides. Clearly this is progress 
towards a higher generality — towards a knowledge more 
independent of special circumstances — towards a study of 
phenomena " the most disengaged from the incidents 
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particular cases ; " which is M. Comte's defiaition of " tbe 
moat wmple phenomena." Does it not indeed follow from 
the ^miliarly admitted fact, that mental advance ia from 
the concrete to the abstract, from the particular to the gen- 
eral, that the universal and therefore most eimple truths ai-e 
the last to be discovered? Is not the government of the 
Bolar system by a force varying inversely as the square of 
the distance, a simpler conception than any that preceded 
it ? Should we ever succeed in reducing all orders of phe- 
nomena to some Mnglo law — say of atomic action, as M. 
Comte suggests — must not that law answer to his test of 
being independent of all others, and therefore most simple t 
And would not such a law generalize the phcnomenft of 
gravity, cohesion, atomic affinity, and electric repulsion, jnst 
Bs the laws of number generalize the quantitative phenom- 
ena of Space, time and force ? 

The possibility of saying bo much in support of an hypo- 
thesis the very reverse of M. Comte'a, at once proves that 
his generalization is only a Iialf-truth. Tlie fact is, that 
neither proposition is correct by itself; and the acttiality b 
expressed only by potting the two together. The progress 
of science is duplex : it is at once from the special to the 
general, and from the general to the special; it is analytical 
snd synthetical at the same time. 

M. Comte himself obser^'es that the evolution of science 
has been accomplished by the division of labour; bat ho 
qnite misstates the mode in which this division of labour 
has operated. As he describes it, it has simply been an ar- 
rangement of phenomena into classes, and the study of eaoh 
ol.iss by itself. He does not recognise the constant effect 
of progress in each class upon all other classes ; but only on 
the class succeeding it in his hierarchical scale. Or if ho 
occaaonally admits collateral influences and intercommuni- 
cations, he does it bo grudgingly, and so qriickly puts the 
admissions out of sight and forgets them, as to leave the 
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impr^ston that, witli Lut trifling cxcoptioos, the scioncce 
aid each other only in tho order of their alleged succession. 
The fact ia, however, that the division of labour in scieno^^ 
like the division of labour in society, and like the "phyo 
logical division of labour " ia individual organisms, has b 
not only a specialization of functions, but a continuous help- * 
iog of each division by all the others, and of all by each. 
Every particular class of inquirers has, as it were, secreted 
its own particular order of truths from the general mass of 
material which observation accumulates; and all oth« 
classes of inquirers have made use of tlicso truths a 
as they were elaborated, with tho effect of enabling tbfl| 
the better to elaborate each its own order of truths. 

It was thus in sundry of the cases wo have quoted aad 
variance with M. Comtc's doctrine. It was thus with t 
application of Huyghens's oplical discovery to astronomical 
observation by Galileo. It was thus with the application 
of the isochronism of the pendulum to the making of In- 
struments for measuring intervals, astronomical and other. 
It was thus when the discovery that the refraction and dw- 
persion of light did not follow tho same law of variation, 
affected both astronomy and physiology by giving us achn^ 
matic telescopes and microscopes. It was thus when Bra^ 
ley's discovery of the aberration of light enabled him to 
make the first step towards ascertaining the motions of tha 
stars. It was thus when Cavendish's torsion-balanoe ex- 
periment determined the specific gravity of the earth, and 
so gave a datum for calculating the specific gravities of the 
snn and planets. It was thus when tables of atmoBi'hcrio 
refraction enabled observers to write down tho real places 
of tho heavenly bodies instead of their apparent places. It 
(nis thus when the discovery of the different eipnnsibtlitiea 
t)f uit.-tala by lioat, gave us the means of correcting our 
rlirt^nomctrical measurements of astronomical periods. It 
was thus when the lines of the prismatic epectrnm were 
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i of I'ike na- 
It was thus 



I 



used to dUlbguish the bGavenlj' bodies that nt 
tare vith the ean from those which are not. 
when, Bs recently, an electro- telegraphic instrument was In- 
venled for the more accurate regislration of meridional 
transits. It was thus when the diSerenco in the rates of a 
clock at the equator, and nearer the poles, gave data for 
calcoiating the oblatcness of the earth, and accounting for 
the precession of the equinoxes. It was thus — but it is 
seedless to coulioue. 

Here, within our owniimi ted knowledge of its hiatory, wo 
have named ten additional cases in which the angle science 
of astronomy has owed its advance to sciences coming after 
M. Coratc's series. Not only its secondary steps, bnt 
its greatest revolutions have been thus determined. Kep- 
ler could not have discovered hia celebrated laws bad it not 
been for Tycho Brabe'a accurate observations ; and it was 
only after some progress in physical and chemical science 
tbat the improved instruments with which those observa- 
tions were made, became possible. The heliocentric theory 
of the solar system had to wait until the invention of the 
telescope before it could be finally established. Nay, even 
the grand discovery of all — the law of gravitation — 'depend- 
ed for its proof upon an operation of physical science, the 
measurement of a degree on the Earth's surface. So complete- 
ly indeed did it thus depend, that Newton had actually 
abandoned his hypothesis because the length of a degree, 
aa then stated, brought out wrong results ; and it was only 
after Heart's more exact measurement was published, that 
he relumed to his calculations and proved his great gencr' 
alization. Now this constant intercommunion, which, for 
lwevity'8 sake, we have illustrated in the case of one science 
-only, has been taking place with all the sciences. Througli- 
ont the whole course of their evolution there has been a 
oontmuous consensus of the sciences — a consensu* exhibit- 
ing a general correspondence with the coTitenaus of fucul" 
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ti«» in eaoh phase of mental development ; Uio one bc^ng 
an objective registry of the subjective atate of the other. 

From our present point of view, then, it becomes obvi- 
ous that the conception of a aerial arrangement of the sci- 
ences is a. vicious one. It is not simply that the sch«me3 
we have examined are untenable ; but it is that the sciences 
cannot he rightly placed in any linear order whatever. It 
is not simply that, as M. Comte admits, a class) fioatioD 
" will always involve something, if not arbitrary, at least 
nrtltidal ; " it is not, as he would have us believe, that, 
neglecting minor imperfections a classification may be aub- 
Btantiatly true ; but it is ttiat any grouping of the sciences 
in n succession gives a radically erroneous idea of their 
genesis and their dependencies. There is no "one rational 
order among a host of possible systems." There is no 
*' true JUiation of the scioncea." Ttie whole tiypothesb is 
fundamentally false. Indeed, it needs but a glance at its 
origin to see at once how baseless it is. Why a aerie* f 
What reason have wo to suppose that the sciences admit 
of a linear arrangement? Where is our warrant for 
assuming that there is some aiiccession in which they can 
bo placed? There is no reason; no warrant. Whence 
then has arisen the supposition ? To use M. Comte's own 
phraseology, wc should say, it is a metaphysical conception. 
It adds another to the cases constantly occurring, of the 
human mind being made the measure of Xature. We are 
obliged to think in sequence ; it is the law of our minds 
that wo must consider subjects separately, one after 
another: tlurefore Nature must be serial — therefore the 
■mences must bo classlliablo in a succession. See here tlie 
birth of llic notion, and the sole evidence of its truth. 
Men have been obliged when arranging in books their 
schemes of education and systems of knowledge, to choose 
tome order or other. And from inquiring what is the best 
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, have natnr&Ily bllen into tlie belief that there is an 

' order which truly represents the facts — have pcraevereJ in 

Bceking such an order ; quite overlooking the previous 

question wbctber it is likely that Nature bas consnltud tbe 

convenience of book~making. 

For German philosophers, who hold that Nature is 

"petrified intelligence," and that logical fonns are the 

mdations of all things, it is a consistent hypothesis that 

I thought is serial. Nature is serial ; bnt that M. Corate, 

Bvbo is so bitter an opponent of all anthropomorphism, 

■ wen in its most evauescent shapes, should have committed 
f the mistake of imposing upon the external world an ar- 
I I'angcment which so obviously springs from a limitation of 
I the human consciousness, is somewhat strange. And it is 
I the more straage when we call to mind how, at the outset, 

■ M. Comte remarks that in the beginning " toutea lea Bcieneet 
Ejonf cultiviea aiimiilaniment par lea tnetnea etprila ; " that 

I is " inevitable et mime inditpensable ; " aod bow be 
Kfhrther remarks that the different sciences arc " eomme 
Bin diverags branchea d'un tronc unique." Were it not 

■ bocounted for by the distorting influence of a cbcrisbed 
I'bypotheds, it would be scarcely possible to understand 
■bow, ailcr recognising truths like tbcsc, M. Comtc should 
' lave persisted in attempting to construct " u;ie ic/ieBe en- 

cyrfopirfi'yue." 

The metaphor which M, Comte has here so inconsis- 
tently used to express the relations of the sciences — 
branches of one trunk — is an approximation to the truth, 
though not the truth itself. It suggests the facts that tbe 
Miences had a common origin ; that they have been do- 
reloping simultaneously ; and that tbey have been from 
time to time dividing and sub-dividing. But it does not 
luggest tbe yet more important fact, that the divisions and 
■ub-divisions thus arismg do not remain separato, bat now 
ud B£aiQ re-unite in direct and indirect ways. Tbey 
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inoscolatc ; they Bevcrally send off and receive connecting 
growtba ; and the intcTconim anion has been ever becom- 
ing more frequent, more intricate, more widely ramified. 
Tlierc baa aU along been higher spcciaiixation, that there 
might be a larger generalization; and a deeper analysis, 
ihat there might be a better synlliesis. Each larger gen- 
eralization haa liflcd sundry specializations still higher ; anti 
each better synthesis has prepared the way for still deeper 
analysis. 

And here we may fitly enter upon the task awhile since 
indicated — a sketch of the Genesis of ScienM, regarded as 
a gradual outgrowth from common knowledge — an eiteih- 
sioD of the perceptions by the aid of the reason. We pi 
pose to treat it as a psychological process historically 
played ; tracing at the same time the advance from qualit 
tive to quantitative prevision ; the progress from conrrcto 
facts to abstract facts, and the apphuation of such abstract 
facta to the analysis of new orders of concrete facts ; the 
simultaneous advance in gereralization and specialization j 
the continually increasing snbdivisioi 
; and their constantly improv 



To trace out scientific evolution from its deepest 
would, of course, involve a complete analysis of the mil 

For as science is a development of that common knowledgfl'' 
acquired by the unaided senses and uncultured reason, so 
is that common knowledge itself gradually built up out of 
the simplest perceptions. Wo must, therefore, beg^>' 
somewhere abruptly ; and the most appropriate stj 
lo take for our point of departure will bo tbe adult mi 
of the savage. 

Commencing thus, without a proper preliminary 
sis, we are naturally somewhat at a loss bow to present, 
a satisfactory manner, those fundamental processes 
thought out of which science ultimately originates. P( 
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baps onr argument may bo tieat initiated hj the propod 
tion, that all intelligent action whatever depends upon the 
discerning' of distinctiona among surrounding things. The 
condition under which only it is possible for any creature 
to obtain food and avoid danger is, that it shall be diffei^ 
cntly affected by diffurcnl objects — that it shall bo led to 
act in one way by one object, and in another way by 
another. In the lower orders of creatures this condition is 
fulfilled by means of an apparatus which acts automatically. 
In the higher orders the actions arc partly automatic, 
partly conscious. And in man they are almost wholly 
consdous. 

Throughout, however, there must necessarily exist a 
certain claasiScation of things according to their properties 
— a classification which is either organically registered in 
the system, as in the inferior creation, or is formed by 
experience, as in ourselves. And it may bo further re- 
mai'ked, that the extent to which this classification is 
carried, roughly indicates the height of intelligence — that, 
while the lowest organisms are able to do little more than 
discriminate organic from inorganic matter ; while the 
generality of animals carry their clas^li cations no further 
than to a limited number of plants or creatures serving 
for food, a hmitcd number of beasts of prey, and a limited 
number of places and materials; the most degraded of the 
human race possess a knowledge of the distinctive natures 
of a great variety of substances, plants, animals, tools, per- 
Bons, <&c., not only as classes but as individuals. 

What now ia the mental process by which classification 
la effected ? Manifestly it is a recognition of tlio likenett 
or untikeneis of things, either in respect of their sizes, 
colours, forms, weights, textures, tastes, &c., or in respect 
of their modes of action. By some special mark, sound, or 
motion, tlie savage identifies a certain four-legged crea- 
ture he sees, as one that ia good for food, and to be caught 
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in a particular vay ; or as one that is daagerons ; and 
accordingly. He has classed together all tbe crentni 
that are alike in this particular. And manifestly in chooa- 
ing the wood out of which to form hia bow, the plant with 
which to poison his arrowa, the bone from which to make 
his fish-hooks, he identifies them throagh their chief sci 
Wo properties as belonging to the general clasaes, w( 
plant, and hone, hut distingnishes them aa belon^ng 
sub-claascs by virtue of certain properties in which they 
wilike the rest of the" general classes they belong to ; and 
forms genera and species. 

And here it becomes manifest that not only 
tioQ carried on by grouping together in the mind things 
that are like ; but that classes and sub-clasaes are formed 
and arranged according to the degrees ofnnlikejiess. Things^ 
widely contrasted are alone disllnguished in the lowflB 
stages of mental evolution ; as may be any day observed Iq 
an infant. And gradually as the powers of diacrimlnatioir'' 
increase, the widely contrasted classes at first distinguished, 
come to bo each divided into sub-classes, differing from 
each other less than the classes difibr ; and these sub-classes 
are again divided after the same manner. By the conlini 
ance of which process, things are gradually arranged ii 
groups, the members of which are less and less unlike 
ending, finally, in groups whose members differ only 
individuals, and not specifically. And thus there tei 
ultimately to arise the notion of compfr^le likeness, Fc 
manifestly, it is impossible that groups should continue 
be sub-divided in virtue of smaller and smaller different 
without there being a simultaneous approsimation to t1 
notion of no difference. 

Let ns next notice that the recognition of likeness 
uulikencss, which underlies classification, and out of wl 
continued classification evolves the idea of complete 
neSH — let us next notice that it also nndcrlics the proi 
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of naming, &nd by oonseqncnce lanfptage. For all lan- 
guage eonsbts, at the beginning, of eymbola wliich are as 
like to the tbiogs BymboliKcd aa it ia practicable to mate 
them. The language of signs ia a meana of conveying ideaa 
by mimicking the actions or peculiarities of the things to- 
ferred to. Verbal language ia also, at the beginning, a 
mode of suggesting objects or acts by Imitating the aonnda 
which the objecta make, or n-ith which the acts are accom- 
panied. Originally these two languages were used eimul- 
tanooQsly. It needs but to watch the gesticulations with 
which the savage accompanies his speech — to see a Bush- 
man or a Kaffir dramatizing before an audience hia modo 
of catching game — or to note the extreme paucity of 
words in all primitive vocabularies ; to infer that at first, 
attitudes, gestures, and sounds, were ail combined to pro- 
duce as good a liketieet as posaible, of the things, aniraolB, 
persons, or.cvents described ; and that as tbo sounds came 
to be understood by themeelvea the gestures fell into dis- 
use : leaving traces, however, in the mannera of the more 
excitable civilized races. But be this as it may, it suffices 
simply to obsen-c, how many of the words current among 
barbarous peoples are like the sounds appertaining to the 
things signified ; how many of our own oldest and simplest 
words have the same peculiarity ; how children tend to in- 
vent imitative words ; and how the sign -language spoota- 
neously formed by deaf mules is invariably based upon 
imitative actions — to at once see that the notion of liktatett 
is that from which the nomencLiture of objects takes its 
rise. 

Were there space we might go on to point out how this 
law of life is traceable, not only in the origin but in tlie de- 
velopment of language ; how in primitive tongues the plu- 
ral is made by a duplication of the singular, which Ja a 
multiplication of the word to make it like tho multiplicity 
of the things; bow the use of metaphor — that prolific 



150 



TIIE GENESIS OF SCTENCE. 



Gonrce of new words — is a suggeatiDg of icloas that are Hi 
tbe ideas to be conveyed in somo respect or other 
how, in the copions use of Eimile, £iblc, and allegory among 
uncivilized races, we see that complex conceptions, which 
there is yet no direct language for, are rendered, by pre- 
senting known conceptions more or less Zifo them, 

Tliis view is further confirmed, and the prcdomiaanoSj 
of this notion of likeness in primitive times further illi 
tratcd, by the fact that onr system of presenting ideas to 
tlio eye originated after the same fashion. Writing and 
printing Jiavo descended from picture-language. Tlie ear- 
liest mode of permanently registering a fact was by depict- 
ing it on a wall ; that is — by exhibiting something as liXx to 
the thing to be remembered as it could be made. Grad- 
ually as the practice grew habitual .ind cxtcndve, the most 
frcquonlly repeated forma became fixed, and preaently ab- 
breviated ; and, passing through the hieroglyiibio and ideo- 
graphic phases, the symbols lost all apparent relationa to 
the things signified : just as the majority of onr spok< 
words have done 

Observe again, that the same thing is trao respectii 
tlie genesis of reasoning. The likeness that is perceived 
exist between cases, is the essence of all eariy reasoning 
and of much of our present reasoning. Tho savage, bar* 
iwg by experience discovered a relation between a cert^ 
object and a certain act, Lifers that tlie like relation will be 
found in future cases. And the expressions we constantly 
nsc in our arguments — " analogy implies," " the cases ara 
TLotparall^" "bypoj-iVy of reasoning," "there is no ait 
ktrili/," — show how constantly the idea of likeness nndei 
lies our ratiocinative processes. 

Still more clearly will this bo seen on recognising tl 
dct that there is a certain paiallelism between _ 

end dassitication ; that the two have a common root ; sod] 
Uiat ncilhcr can go on wilhoul tho other. For on the 
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hand, it is a familiar trntb that the attributing to a body iu 
conseqiiencG of some of its properties, all those other prop- 
erties iQ virtue of which it \a referred to a particniar class, 
is an act of iofereiice. And, on the other band, the form- 
ing of a generalization ia the putting together in one class, 
all those cattcs which present like relations ; while the draw- 
ing a deduction ia essentially the perception that a particu- 
lar coGo belongs to a certain class of cases previously gener- 
alized. So that as classification is a grouping together of 
liix t/iinffs/ reasoning is a grouping together of like rela- 
tions amoag things. Add to which, that while the perfec- 
tion gradually achieved in classification consists in the form- 
ation of groups of objects whieh are compUtely ali&e/ the 
perfection gradually achieved in reasoning consists in tho 
formation of groups of cases which are completely alike. 

Once more wo may contemplate this doTuinant idea of 
likeness as exhibited in art. All art, civilized as well as 
savage, consists almost wholly in the making of objects like 
other objects ; cither as found in Ifature, or as produced 
by prcvions art. If we trace back the varied art-products 
now existing, we find that at each stage the divergence 
from previous patterns is but small when compared with 
the agreement ; and in the earliest art the per^stent^ of 
imitation is yet more conspicuous. The old forms and 
ornaments and symbols were held sacred, and perpetually 
copied. Indeed, tho strong imitative tendency notoriously 
displayed by the lowest human races, ensures among them 
a constant reproducing of likenesses of things, forms, signs, 
eonnds, actions, and whatever else is imitabte ; and we may 
even suspect that this aboriginal peculiarity is in some way 
connected with the culture and development of this gen- 
eral conception, which we havo found so deep and wide- 
apread in its applications. 

And now let us go on to consider how, by a further 
luilblding of this same fimdamental notion, there is a grod- 
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Dol formation of the first germs of science. Tbia idea of 
likeDCBs which underlies classification, nomcDclnlarc, lan- 
guage Epoken and written, reasoning, and art ; and vhiob 
plays so important a part bccansc all acts of intclligei 
are made poasible only by dislinguisUing among eurroimd- 
ing things, or grouping ibem into like and unlike ; — Ibis 
idea wo shall find to bo tiie one of whlcli science is the 
Iieciul product. Already during the stage we have becu 
describing, there Las existed quaiUative prevision in r^; 
epect to the commoner phenomena with which savage life; 
ia familiar ; and we have now to inquire how the elements ] 
of quantitative prevision arc erolvcd. We shall find that 
they originate by the perfecting of this same idea of lik^ 
iiess ; that they have their rise in that conception of 
pkt6 likeneea which, as we have seen, necessarily result* 
from the continued process of o1as«Qcation. 

For when the process of classification has been carried 
OS far as it is possible for the uncivilized to carry it — when 
the animal kingdom has been grouped not merely into 
quadrupeds, birds, fishes, and insects, but each of these di- 
vided into kinds — when there come to be sub-classes, ia 
each of which the members differ only as individuals, and 
not epeeifically ; it is clear that there must occur a frequent 
observation of objects which difier so little as to be indi»- 
tinguiahablc. Among several creatures which the savi^a 
has killed and carried home, it must oflen happen that 
some one, which he wished to identify, is so exactly like 
another that he cannot tell which is which. Thus, then, 
there originates the notion of equality. The things which 
among ourselves are called eijual — whether lines, angles, 
weights, temperatures, sounds or colours — are things whidi 
produce in us sensalions that cannot be distinguished front ' 
each other. It is true that we now apply the word eq^iat\ 
chiefly to the separate phenomena which objects ozhll 
and not to groups of phenomena ; but this limitaiion of I 
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Idea has ovideuiiy arisen by Gubscqucnt atialysis. And that 
Ihe notion of equality did thus originate, ivill, wo think, 
licGome obfioiis on rcracmboring that as there were no ar- 
tificial objects from which it could havo been abstracted, it 
must bavG been abstracted &om natural objects ; and that 
the various families of the animal kingdom chiefly furnish 
those natoral objects which display the requisite exactitude 
of liken esa. 

The same order of experiences out of which this geno- 
ral idea of equality is evolved, gives birlb at the same time 
to a more complei: idea of eqnality ; or, ratbor, the process 
}nat described generates an idea of equality which further 
experience separates into two ideas — equality of t/tinffe sad 
equality of relations. While organic, and more especially 
animal forms, occasionally eztiibit this perfection of likeness 
out of which the notion of simple equality arises, they more 
frequently exhibit only that kind of hkencss which we call 
aimUarity ; and which is really compound equality. For 
the similarity of two creatures of the same species but of 
differGnt sizes, is of the same nature as the similarity of two 
geometrical Sgures. In either case, any two parts of the 
one bear the same ratio to one another, as the homologous 
parts of the other. Given in any spcciea, the proportions 
found to exist among the bones, and we may, and xoologists 
do, predict from any one, the dimensions of the rest ; just as, 
when knowing the proportions subsisting among the parts 
of a geometrical figure, we may, from the length of one, 
calculate the others. And if, in the case of similar geome- 
trical figures, the similarity can be established only by 
proving exactness of proportion among the homologous 
parts; if we express this relation between two parts in the 
one, and the corresponding parts In the other, by the lor- . 
muia A is to B as a is to b ; if we otherwise write this, A 
to B=(i to b ; if, consequently, the fact wc prove is that 
the relation of A to B equals the relation of a to b ; then 
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tt ifl inauifust that the funda mental concuption of umUarity^l 
is equality of relations. 

^Vllh tUia exjilanntion we shall bo utidurstood when wsm 
sajr tliat the notion of equality of relations ia the basis off 
all exact reasoning. Already it lias been shown that reasoning! 
in general is a reoogntlion of likeneis of relations; 
here we further find that while the notion of likeness of ^ 
things ultimately evolves the idea of simple equality, tbaiil 
notion of likeness of relations evolves the idea of cqualityi 
of relations : of which the one is the concrete germ 
act science, while the other is its abstract germ. 

Tboso who cannot understand how the i-ecognition of a 
similarity in creatures of the same kind, con have any alii 
nnco with reasoning, will get over the difficulty on remeni 
beriug that the ]>henomcna among which equality of relai- I 
tions is thus perceived, are jihonomcna of the same order 
and are present to the senses at the same time ; while those 
among which developed reason perceives relations, are gen- 
erally neither of the same order, nor simultaneously presonti; 
And if further, thoy will call to mbd how Cuvicr and Owet 
Irom a «ngle part of a creuturc, as a tooth, construct t 
rest by a process of reasoning based on this equality of n 
latious, they will see that the two tilings are intiraatfll]^ 
connected, remote as they at first seem. But we anticipata>l 
What it concorus us hero to observe is, that from familia ~ 
ty with organic forms there simultaneously arose the idai 
of simple equality, and equalUy of relalione. 

At the same time, too, and out of the same mental pro-' 
cesses, came the first distinct ideas of mttnber. In the earli- 
est stages, the presentation of several Uke objects produced 
merely an iiidelinite conception of multiplicity ; as it stiU<g 
docs among Australians, and Busbmcn, and Damaras, whoi 
the number presented exceeds three or four. With such i 
fact before us we may safely infer that the first clear numel 
ical conception was that of duality as contrasted with nnf 
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ty. And this notion of duality most nccegsarily have grown 
up side by sido with those of likeness and eqnality ; seeing 
that it is impossible to recognise the likeness of two things 
wilhont also perceiving that there are two. From the 
very beginning the conception of number must have been, 
na it is still, associated with the likeness or equality of 
the things numbered. If we analyze it, we find that am- 
[ile enumeration is a registration of repeated impres- 

i of any kind. That these may bo capable of enu- 
meration it is needful that they be more or less alike ; and 
before any abaolutelij true numerical results can be reach- 
ed, it is requisite that the units be absohiteiy eq^ual. The 
only way in which wo can establish a numerical relation- 
ship between things that do not yield us like impressions, 
is to divide them into parts that do yield us like impres- 
sions. Two unlike magnitudes of extension, force, time, 
weight, or what not, can have their relative amounts eati- 
mated, only by means of some small unit that is contained 
many times in both ; and even if we finally write down the 
greater one as a unit and the other as a fraction of it, wo 
state, in the denominator of the fraction, the number of 
parts into which the unit must be divided to be compamr 
ble with the fraction. 

It is, indeed, true, that by an evidently modem process of 
abstraotion.weoccasionallyapply numbers to imequal units, 
as the furniture at a sale or the various animals on a farm, 
simply as so many separate entities ; hut no true result can 
be brought out by calculation with nnits of this order. 
And, indeed, it is the distinctive peculiarity of the calcuhis 
in general, that it proceeds on the hypothesis of that abso- 
lute equality of its abstract units, which no real units pos- 
sess ; and. that the exactness of its results holds only in 
virtue of this hypothesis. The first ideas of number must 
necossaiily then have been derived from like or equal mag- 
nitudes as seen chiefly in organic objects ; and as the like 
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magniliidee most frequently observed were magnilndes of I 
extension, it follows that geometry and arithmetic hnd la 
Bi mill tan eou8 origin. 

Not only are the first diatinct ideas of nnmlser co-ordiif ^ 
ato with ideas of likeness and eqnalky, but the first effort 
at uumeralion displayed the same relationship. On reac 
ing the acconnta of various savage tribes, we find that thiM 
metliod of counting by the fingers, still followed by monyfl 
cliildren, is the aboriginal method. Neglecting the sevGriSH 
cases in which tbc ability to enumerate does not reach ovM 
to the number of fingers on ono band, there are many ci 
in which it does not extend beyond ten — the limit of the ' 
simple finger notation. Tbo fact that in so many instances, 
remote, and seemingly unrelated nations, have adopted ten 
as their basic number ; together with the fact that in tbc to- ^ 
maiaing instances the ba^iic number iseither^ce ((ho fing< 
of one band) or Ucenty (the fingers and toes) ; almost 
thcmsclvea show that the fingers were the original units O 
DumeratioD. The still surviving use of the word diffii, ■ 
the general name for a figure in arithmetic, ia significsnt^ 
and it ia even said that our word (en (Sax. tyn; Duto' 
tien ; German, zehu) means in its primitive expanded fom 
tioo hands. So that originally, to say there were ten tbing^^ 
was to say there were two bands of them. 

From all which evidence it is tok-rably clear that thi 
earliest mode of conveying the idea of any namber cfm 
things, was by holding up as many fingers as there wen 
things; that is— using a symbol which vasefual, in respect 
of multiplicity, to the group symbolized. For which infer- 
ence there is, indeed, strong confirmation in the recent 
statement that our own soldiers are even now spontaneouB- 
ly adopting this device in their dealings with the Turka. 
And here it should ho remarked that in this recombination 
of the notion of equality with that of multiplicity, by wbioh , 
the first steps in numeration are effected, we may sec onejl 
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of tlie earhyrt of those inosculiitions between Ibe diyerging 
branches of SfiicncG, whlcb are sAerwardsof perpctaal occur- 
Indeed, as this observation soggests, it will be well, bo 
fore tracing the mode in which esact science finally emerges 
from the merely approximate jodgraents of the aensea, and 
showing thn non-serial evolution of its divisions, to note 
the non-serial character of those preliminary processes of 
which all after development is a continuation. On ro-con- 
ridering them it will be seen that not only are they diver- 
gent growths from & common root, — not Only arc tbcy sim- 
oltaneous in their progress ; but that they are mntual aids ; 
and that none can advance witbont the rest. That com- 
pleteness of classification for which the unfolding of iho 
perceptions paves the way, ia impossible without a corre- 
sponding progress in language, by which greater varieties 
of objects are thinkable and expresaible. On the one hand 
it is impossible to carry classification far without mfmcs by 
vbieb to designate the classes ; and on the other hand it 
b impossible to make language faster than things are clasm- 
fied. 

Again, the multiplication of classes and the consequent 
narrowing of each class, itself iovolvca a greater likeness 
among the things cinsacd together ; and the consequent ap- 
proach towards the notion of complete likeness itself allo.n's 
classification to be carried higher. Moreover, classification 
neoessarily advances pari passu with rationality — the clas- 
sification of things with the classification of re/attons. For 
things that betbng to the same class are, by implication, 
things of which the properties and modes of behaviour— 
the co-eiistences and sequences — are more or less the same ; 
ftnd the recognition of this sameness of co-exiatences and 
■eqnences is reasoning. Wlienee it follows that the advance 
of classification is necessarily proportionate to the advance 
of generalization? Yet further, the notion of likeness, both 
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in tilings and rclaliona, Bimultaneously evolves by ono pn^ I 
eess of culture the ideas of equality of tliinga and €quaiit\ 
of rcIatiuiiB; which are llio respective b.ises of exact coil>'l 
orelc reasoning and exact abstract reasoning— Math em at ici 
and Logic. And onco more, tbia idea of equality, in tbc I 
very process of being formed, necessarily gives origin to"l 
two series of relations — those of magnitude and those of I 
number; from which arise geometry and the calculus. Tbnsl 
the process tbrotighout is one of }>crpetaal subdivision and 
perpetual intercommunication of the divisions. From the 
very first there has been that consensus of different kinds of 
knowledge, answering to the consensus of the intellectual . 
faculties, which, as already said, must e.viat among the sci^a 

Let us now go on to observe how, out of the notions of * 
equality and number, as arrived at in the manner dosoribed, 
there gradually arose the elements of quantitative previaon. 

Equality, once having come to be definitely conceived, 
was readily applicable to other phenomena than those of 
magnitude. Being predicable of all things producing indis- 
tinguishable impressions, there naturally grew up ideas of 
equality in weights, sounds, colours, &a. ; and indeed it can 
scarcely be doubted that the occasional espcrience of equal 
weights, sounds, and colours, had n share in developing the 
abstract conception of equality — that the iJciis of equality 
in rise, relations, forces, resistances, and sensible proper- 
ties in general, were evolved during the same period, 
liut hotk-ever this may be, it is clear that as fast as the no- 
tion of equality gained deliuitencss, so fastfiid that lowest 
kind of quantitative prevtsiou which is achieved without 
any uistrumcntal aid, become possible. 

The ability to estimate, however roughly, the amount 
of a Ibrescen result, implies the conception that it will be 
equal to a certain imagined quantity ; and the correctness 
of the CHtiiiiale will manitLstly depend upon the accuracy at 
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wliicli the perceptions of sensible equality have arrived. A 
<avago willi a piece of stone in his hand, and anotber piece 
lying before bim of greater bnlfc but of ibo same kind {a 
£u:t wbicb he infers from the c^iality of the two in colour 
and texture) knows about what efibrt bo must put forth to 
ntiae tliis other piece; and bo judges accurately in proper, 
ti.in to the aocoraoy with which be perceives that the one 
is twice, throe times, four times, Sac, as large as the other ; 
that is — in proportion to the precJMon of bis Ideas of equali- 
ty and number. And here let us not omit to notice that 
even in these vaguest of quantitative previsions, the concep- 
tion otequality ofrdatioits is also involved. For it is only 
in virtno of an undefined perception that the relation be- 
tween bulk and weight in the one stone is equal to the re- 
lation between bulk and weight in the other, that even tbo 
roughest approximation can be made. 

Itnt how came the transition from those uncertain per- 
ceptions of equality which the unaided senses give, to the 
certain ones with which science deals ? It came by placing 
the things compared in Juxtaposition. Eqnality being pre- 
dicated of things which give us indietingnishable impres- 
sions, and no accurate comparison of imprcsdons being 
poaable unless they occur in immediate succession, it re- 
sults that exactness of equality is ascertainable in propor- 
tion to the closeness of the compared things. Hence the 
fact that when we wish to judge of two shades of coloui 
whether they are alike or not, wo place them side by side ; 
Denco the fact that wo cannot, with any precision, say wbicb 
of two allied sounds is tho louder, or the higher in pitch, 
unless wo bear the one immediately after the other ; henco 
the fact that to estimate the ratio of weights, wo take one 
in each hand, that wo may compare their jiressures by rap- 
idly alternating in thongbt from the one to the other ; hence 
the &ct, that in a piece of music, we can coutinuo to make 
«qual beats when the first beat has been given, but cannot 



ICO 



ii;NL:sis of science. 



ensure commcnciDg with tbe game length of beat on 
ture occasion ; anil hence, lastly, the fact, that of all mi 
tudcs, those of linear extension arc tboae of which the 
eqnality is moat accurately ascertiunable, and those to 
which by consequence all others have to be reduced. For 
it 13 the peculiarity of linear extension that it alone allows 
lis magnitudes to be placed in absolute juxlapositjon, atf 
ratber, id coincident position ; it alooo can test the equally 
of two magnitudes by obsening whether they will coalesce^ 
,ia two equal mathematical lines do, when placed between 
the same points ; it alone can test egualiCi/ by trying wheth- 
er it will become identity. Hence, then, the iact, that all 
exact ecicnco is reducible, by an ultimate analy^ to results 
measured in equal units of linear estenaion. 

Still it remains to be noticed in what manner this deter- 
mination of equality by comparison of linear magnitudes 
originated. Once more may we perceive that surronndiiig 
natural objects supphcd the needful lessons. From the be- 
ginning there must have been a constant CKperience of lika_ 
things placed side by side — men standing and walking 
getber; animals Irom the same herd; fish from the 
sho.tl. And the ceaseless repetition of these experient 
could not fail to suggest the observation, that the nea 
together any objects were, the more visible became any 
equality between tbcm. Hence the obvious device of pi 
ting in apposition, things of which it was desired to ascot* 
tain the relative magnitudes. Ilenco the idea of metMon. 
And here we suddenly come upon a group of Cicls whicH 
afford a solid basia to the remainder of our argument; while 
they also furnish strong evidence in support of the forego- 
ing speculations. Those who look sceptically on this at- 
tempted rehubililalion of the earUcst epochs of mental da* 
velopmeut, and who more especially think that the derivation 
of so many piirnary notions from organic forms is eomewl 
Btraiiied, will perhaps see more probability in the severs} 
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tiypotboaes that have been Tcntored, on ducoTcriDg that all 
measures oiextension omi force originated from the lengths 
and weights of organic bodies ; and all measures of time 
from the periodic phenomena of eilbcr organic or inorganic 
bodies. 

Thus, among linear mcasnrea, the cubit of the Hebrews 
was the length of the forvarm from the elbow to the end 
of the middle finger; and the smaller scriptural dimensions 
are expressed in hand-lrreadtha and spans. The Egyptian 
cubit, which was Mmilarly derived, was divided into digits, 
which were fnffer-breadtks ; and each finger-breadth was 
more definitely espresscd as being equal to four grains of 
ftarfcy placed breadthwise. Other ancient measures were 
the orgyia or stretch of the arms, the pOM, and the paint. 
So persistent has been the uao of these natural units of 
length in the East, that even now some of the Arabs raeto 
out cloth by the forearm. So, too, is it with European 
measures. Tbe foot prevails as a dimension throngbout 
Europe, and has done since the time of the Romans, by 
whom, also, it was used : its lengths in different places va- 
rying not much more than men's feet vary. The heights 
of horses are still espressed in hands. The inch is tbe 
length of the terminal joint of the thumb; as is clearly 
sbowu in France, where /)07/ce means both thumb and inch- 
Then we have the inch divided into three barley-corns. 

So completely, indeed, have these organic dimenrions 
served as the substrata of all mensuration, that it is only 
by means of them that we can form any estimate of some 
of the ancient distances. For example, the length of a 
degree on the Earth's siirface, jis determined by tbe Ara- 
bian astronomers shortly after the death of Haroun-al-Ras- 
chid, was fifty-silt of their miles. Wo know nothing of 
iheir mile further than that it was 4000 cubits ; and whether 
these were sacred cubits or common cubits, would remain 
lonbtful, but that the length of the cubit is given as twen- 
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ty-scveii iiiclics, and each inch defined as the tbicknesa 
fix. barley- groi us. Tbua one of the earlieat mpiisurement* 
of a degree comes down to us in barley -graiua. Not only 
did organic lengtbs furaiah thoao approximate measurea 
wbich satiaScd men's needs in ruder ages, but tbey far- 
nisbcd also tbe standard measures required in latn 
liraos. One instance oceura in our own history, 
remedy tbe irregularilica then prevailing, Henry I. coi 
manded that the ulna, or ancient ell, which answers to 
tho modern yard, Rhould be made of tbe exact length of 
his own arm. 

Measures of weight again bad a like derivation. 
socm commonly to have supplied tbe unit. Tho origi 
of the carat iised for weighing in India is a amaU beat 
Our own systems, both troy and avoirdupoia, are doriTed" 
primarily from wheat-coma. Our smallest weight, tho 
grain, is a grain of wheat. This is not a speculation ; it is 
an historically registered fact. Henry III. enacted that an 
ounce should be tbe weight of 640 dry grains of wheat 
from tho middle of tho ear. And as all tbe other weights 
arc multiples or sub-mtdtiples of this, it followa that Ibe 
grain of U'beat ia the basis of our scalo. So natural is it to 
use organic bodies aa weights, before artificiid weighti 
have been established, or where tbey are not to bo had, 
that in aome of t!io remoter parts of Ireland tbe people 
are said to be in tho habit, even now, of putting a man' 
into tbe scales to serve aa a measure for heavy con^ 
moditics. 

Similarly with time. Astronomical periodicity, and tl 
periodicity of animal and vegetable life, are simultaneoualf 
used in tho first stages of progress for estimating epochs. 
The aimplest unit of time, tbe day, nature suppbes ready 
made. The next simplest period, tbe mooneth or month, 
ia also thrust upon meu's notice by the eonspicuoua cbangca 
constituting a lunation. For larger divisions than thea(\ 
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Uie plienomena of the seasons, and the chief events from 
time to time occurring, have been used by early and an- 
civUised races. Among the Egyptians the rising of the 
Nile served as a mark. Tiie New Zealanders were found 
, t9-lM^ their year from the reappearance of the Pleiades 
I the sea. One of the uses ascribed to birds, by the 
, was to indicate the seasons by their migrations. 
Barrow describee the aboriginal Ilottentot aa denoting 
periods by the number of moons before or after the ripen- 
ing of one of his chief articles of food, Ko further Blules 
that the Kaffir chronology is kept by tho moon, and is 
registered by notches on sticks — the death of a favourite 
chief, or the gluing of a victory, serving for a now era. 
By which last fact, ive are at once reminded that in early 
history, events are commonly recorded aa occurring in cer- 
tain reigna, and in certain years of certain reigns: a proceed- 
ing which practically made a king's reign a measure of 
duration. 

And, as furtlicr iJlostrating the tendency to divide time 
l»y natural phenomena and natural events, it may bo no- 
ticed that even by our own peasantry the deGnite divisions 
of months and years are but little used ; and that they 
habitually refer to occurrences as " before sheep -shearing," 
or " after liarvesl," or " about the lime when tho sqnire 
died." It is manifest, therefore, that tbo more or less 
equal periods perceived in Nature gave tlie first units of 
measure for time ; as did Nature's more or less equal 
lengtba and weights give the first units of measure for apace 
and force. 

It remains only to observe, as further illustrating the 
evolution of quantitative ide:i8 after this manner, that 
measures of valno were similarly derived. Daitcr, in one 
form or other, is fonnd among all but the very lowest hu- 
man races. It is obviously based upon tho notion of 
equality of worth. And as it gradually merges into trade 
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hj the introdnction of some kind of currency, ve 
that the measures of teorth, constitating this ctureai 
are organic bodiea; in some c.isea coteriei, in othera 
coeoa-miti, in others cattk, in others p'ffs; among the 
American Indians ['eltrjr or eicins, and in Iceland di-ieJ 
fi*h. 

Notions of exact cqnality and of measure having been 
reached, there came to bu definite ideas of relative oisgni- 
tndes as being multiples one of another ; whence the prac- 
tice of meaaorement by direct apposition of a me^are. 
The determination of linear extensions by this process can 
scarcely be called science, though it is a step towards it ; 
but the determination of lengths of time by an analogous 
process may be considered as one of the earliest samples of 
quantitative prevision. For when it is first ascertained 
that the moon completes the cycle of her changes ia about 
thirty days— a fact known to most uncivilized tribes that 
can count beyond the number of their fingers — it ia mani- 
fest that it becomes possible to say in what number of days 
any specified phase of the moon will recur ; and it ia also 
manifest that this prevision is efiected by an opposition of 
two times, after the same manner that hnoar space is meas- 
ured by the oppoMtion of two lines. For to oxprcaa the 
moon's period in days, is to say how many of these units 
of measure are contained in the period to be measured — is 
to ascertain the distance between two points in time 1^ 
means of a »cale of days, just as we ascertain the distanoir 
between two points in space by a scale of feet or inches : 
and in each case the scale coincides with the thing meas- 
ured — mentally in the one ; visibly in the other. So that 
in this simplest, and perhaps earliest case of quanlitativa 
prevision, tho phenomena are not only tlirust daily upoo 
men's notice, but Nature is, as it wore, perpetually repeat- 
process of meafiurcment by observing 
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ficanco in the rcmaik which some have made, that shke 
in Hebrew, Greek, and Latin, there is an afEoity lie- 
twcen the word meaning moon, and that meaning meaaare. 

This fact, that in very early stages of social progress it 
ia known that the moon goes through her changes in about 
thirty days, and that in about twelve moons the seasons 
return — this fnct that chronological astronomy assumes a 
cert^n scientific character even before geometry does ; 
while it is partly due to the circumstance that the astro- 
nomical divisions, day, month, and year, are ready made 
for UB, is partly due to the further circumstances that 
agricollural and other operations were at first regulated 
astronomically, and that from tfio supposed divine nattire 
of the heaTcnly bodies their motions determined the 
periodical religious festivals. As instances of the one we 
have the obsoi-vation of the Egyptians, that the rising of 
the Nile corresponded with the heliacal rising of Sirius ; 
the directions given by Hosiod for reaping and ploughing, 
according to the positions of the Pleiades ; and his maxim 
that " fifty days after the turning of the sun is a seasonable 
time for beginning a voyage." Ae instances of the other, 
we have the naming of the days after the sun, moon, and 
planets ; the early attempts among Eastern nations to 
regulate the calendar so that the gods might not bo offend- 
ed by the displacement of their sacrifices; and the fix- 
ing of the great annual foslival of the Peruvians by tho 
position of the sua. In all which facts wo see that, 
at first, science was simply an appliance of religion and 
industry. 

After the discoveries that a lunation occupies nearly 
thirty days, and that some twelve lunations occupy a year 
— discoveries of which there ia no historical account, but 
which may be inferred as the earliest, from tho fact that 
existing unciviliEed races have made them — we come to 
the first known astronomical records, which are those of 
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eclipses Tlio Chaldeans were able to predict tbese. 
" Thta tUcy did, probably," says Dr. Wbownll in his usefn] 
liiBtory, from wiiioh most of the materials we are about to 
use will be drawn, " by means of their cycle of 223 moDtluy, 
or about eigliteen yeare ; for at the end of this time, tW 
ocHpscB of the moon begin to return, at the same intervak 
and in the same order as at the beginning." Now this meth- 
od of calculating eclipses by means of a recurring cycle, — ■ 
the Saros as they called it — Is a more complex case of pre-. 
\iMon by means of coincidence of measures. For by whi 
observations must the Chaldeans have discovered 
cycle ? Obviously, as Dolambre infers, by inspecting thwr' 
registers ; by comparing the successive inten'als ; by find- 
ing that some of the intervals were alike ; by seeing that 
these equal intervals were eighteen years apart ; by discov- 
ering that all the intervals that were eighteen years apart 
were equal ; by ascertaining that tho intervals formed a 
series which repeated itself, so that if one of the cycles of 
intervals were superposed on another the divisions would, 
fit. Tliis once perceived, and it manifestly became poi 
ble to use the cycle as a scale of time by which to measun' 
out future periods. Seeing thus that the process of so prs- 
dieting ectipsos, is in essence the same as that of predictingf 
the moon's monthly changes by observing the number of 
days after which they repeat — seeing that the two dil 
only in tho extent and irregularity of the btervals, it is at 
difiictilt to understand how such an amount of knowledj 
should so early have been reached. And wo shall bo lefltfl 
surprised, on remembering that tho only things involved' 
in these previsions wcro time and tiumbsr f and that thft 
lime was in a manner self-numbered. 

Still, the ability to predict events recurring only a^j 
so long a period as eighteen years, implies a eonsiderftbU 
advance in eivllizatiou — a considerable dovolopraont of gi 
gral knowledge; and wo have now to inquire Avhat progreat! 
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in other sciences accompanied, and was oeceiisiiry to, these 
astronomical previsions. In the first place, there must 
clearly have been a toleraljly efficient system of calculation. 
Mere finger-counting, mere hcad-rcckoniug, even with the 
aid of a regular decimal notation, could not have anfficcd 
for Dumbering the days in a year ; mnch less the years, 
months, and daya between eclipses. Consequently there 
must have been a mode of registering numbers ; probably 
even a system of numerals. The earliest numerical rec- 
ords, if we may judge by the practices of the less civilized 
races now existing, were probably kept by notches cut on 
sticks, or strokes marked on walls ; much as public-house 
scores arc kept now. And thero seems reason to beticvo 
that the first numerals used were simply groups of straight 
strokes, as some of the still-extant Roman ones are; lead- 
ing us to suspect that these groups of strokes wero used to 
represent groups of fingers, as the gronps of fingers had 
been used t« represent groups of objects — a supposition 
quite in conformity with the aboriginal system of picture 
writing and its subsequent modifications. Be this so or 
not, however, it is manifest that before the Chaldeans dis- 
covered their Saroa, there must have been both a set of 
written symbols serving for an extensive numeration, and 
a familiarity with the simpler rules of arithmetic. 

Not only must abstract mathematics have made some 
progress, but concrete mathematics also. It is scarcely 
possible that the bnildings belonging to this era should 
have been laid out and erected without any knowledge of 
geometry. At any rate, there must have existed that ele- 
mentary geometry which deals with direct meafiurcmont— 
with the apposition of lines ; and it seems that only after 
the discovery of those simple proceedings, by which right 
angles are drawn, and relative positions fixed, could so reg- 
ular an architecture be executed. In the case of the other 
divLuou of concrete mathematics — mechanics, we have defi- 
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nite evidence of progress. We know that the lever e 
the inclined plane were employed during thia period : I 
plying that there was a qualitative prevision of tlieir offeot^l 
though not a quantitative one. But we know more, W<^ 
read of weights in the earliest records ; and we find weigbU 
in ruins of the highest antiquity. Weights imply scales, 
of which we have also mention ; and scales ioTolve the 
primary theorem of mechanics in its least complicated form 
— involve not a qualitative but a quantitative previ^on of 
mechanical effects. And here we may notice how mechan- 
ics, in common with the other exact sciences, took its rise 
from the simplest application of the idea of equality. For 
the mechanical propositioa which the scales involve, is, that 
if a lever with equal arms, have eqwzl weights suspended 
from them, the weights will remain at equal altitudes. 
And we may further notice, how, in this first step of ra- 
tional mechanics, we see illustrated that truth awhile since 
referred to, that as magnitudes of linear extension are the 
only ones of which the equality is exactly ascertain able, the 
equalities of other magnitudes ha\-e at the outset to be de- 
termined by means of them. For the equality of the 
weights which balance e;tch other in scales, wholly de[)enda 
upon the equality of the arms : we can know that the 
weights are equal only by proving that the arms are equal. 
And when by this means wo have obtained a system of 
weights, — a set of equal nnits of force, then does a science 
of mechanics become possible. Whence, indeed, it follows, 
that rational mechanics could not possibly have any other 
starting- point than the scales. 

Let as further remember, that during this same period 
there was a limited knowledge of chemisti'y. The many 
arts which we know to have been carried on must have 
been impossible without a generalized enperience of the 
modes in wlaich certain bodies affect cuch other under sp^ 
cial conditions. In metallurgy, which was extensirel;.— 
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pracUsed, this ia abandanlly illustrated. And ve even 
have evidence that in some cases the knowleilge possessed 
was, in a sense, quantitative. For, as we find by analysia 
that the hard alloy of which the Egyptians made their cut- 
tmg tools, vras coniposed of copper and tin in fixed pro- 
portions, there must have been au establislied prevision that 
Bnch an alloy was to be obtained only by mixing them in 
these proportions. It is true, this was but a simple empiri- 
cal generalization ; but so was the generalization respecting 
the recurreJiCQ of eclipses ; so are the first generalization a 
«f every ecicnce. 

liespccting the simultaneous advance of the sciences 
during this early epoch, it only remains to remark that 
even the most complex of them must have made some 
' progress — perhaps even a greater relative progress than 
I any of the rest. For under what conditions only were the 
[ foregoing developments possible ? There first required an 
established and organized social system. A long continued 
registry of eclipses ; the building of palaees ; the use of 
scales ; the practice of metallurgy — alike imply a fixed and 
populous nation. The existence of such a nation not only 
presupposes laws, and some admlaistratlon of justice, which 
wo know existed, but it presupposes successful laws — laws 
conforming in some degree to the conditions of social star 
bility — laws enacted because it was seen that tho actions 
forbidden by them were dangerous to the Stale. Wo do 
not by any means say that all, or even tho greater part, of 
the taws were of this nature ; but we do say, that the fun- 
damental ones were. It cannot be denied that the laws 
sffeoting life and property were sueh. It cannot be denied 
that, however little these were enforced between class and 
tlass, they were to a considerable extent enforced between 
Tnembers of the same class. It can scarcely be questioned, 
that the administration of them between members of the 
same class was seen by rulers to be necessary for keeping 
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thoir sabjccls together. And knowing, as we do, that, 
other things equal, nations prosper in proportion to the 
juBtacss of their arrangement 8, we may fairly infer that 
the very cause of the advance of these earliest nations oat 
of aboriginal barbarism, was the greater recognition among 
lliem of the claims to life and property. 

But supposition aside, it is clear that the habitual recog- 
nition of these claims in their laws, implied some prevision 
of social phenomena, Even thus early there was a certain 
amount of social science. Nay, it may even be shown that 
there was a vague recognition of that fundamental princi- 
ple on which all the true social science is based — the equal 
rights of all to the free exercise of their feciilties. Th.it 
same idea of equaiity, which, as we have seen, underlies 
all other science, underlies niao morals and sociology. The 
conception of justice, which is the primary one in morals ; 
and the administration of justice, which is the %-ita1 condi- 
tion of social existence ; are impossible, without the recog- 
nition of a certain likeness in men's claims, in virtue of their 
common humanity, ^tiify literally means eepialnesi ; and 
if it be admitted that there were even the vaguest ideas of 
equity in these primitive er.is, it must bo admitted that 
there was some appreciation of the cqualness of men's lib- 
erties to pursue the objects of lif^^somo appreciation, 
therefore, of the essential principle of national equilibrium. 

Thus in this initial stage of the positive sciences, before 
geometry had yet done more than evolve a few empirical 
rules — before mechanics had passed beyond its first theo- 
rem — before astronomy had advanced from its merely chro- 
nological plmae into the geometrical j the most involved of 
the sciences had reached a ccrtiun degree of development 
— ^i development without which no progress in otlicr sci- 
ences was possible. 

Only uotbg as wo pass, how, thus early, we may sea 
that the progress of exact science was not only towards a 
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incrousing nnmbcr of previsions, but towards preyisiona 
more accurately quantitative — how, in astronoiuy, tho re- 
curring period of the moon's motioDB was by and by more 
correctly ascertained to be nineteen years, or two hundred 
and tbirty-five lunations; bow Callipua further corrected 
tbia Metonic cycle, by leaving out a day at tho end of every 
seventy-six years ; and how these successive advances im 
plied a longer continued registry of observations, and the 
co-orJinatioii of a greater number of facts — let us go on to 
inquire bow geometrical astronomy took its rise. 

Tho first astronomical instrument was the gnomon 
Tbis was not only early in use in the East, but it was found 
also among tbe Mexicans ; the sole astronomical observa- 
tions of the Peruvians were made by it ; and we read that 
1100 B.C., tbc Chinese found that, at a certain place, tho 
length of tbe sun's shallow, at the summer solstice, was to 
the height of the gnomon, as one and a half to eight. 
Here ag^n it is observable, not only that the instrument is 
found ready made, but that Nature is perpetually perform- 
ing the prooess of measurement. Any fixed, erect object 
— a column, a dead palm, a pole, the angle of a building — 
Bcrves for a gnomon ; and it needs but to notice the chang- 
ing position of the shadow it daily throws, to make tho 
first step in gooinetrical a!>tronomy. How small this first 
step was, may be seen in the fact that the only things as- 
certained at the outset were tho periods of the summer 
and winter solstices, which corresponded with the least and 
greatest lengths of the mid-day shadow ; and to fix whicli, 
it was needful merely to mark the point to which each 
day's shadow readied. 

And now let it not be overlooked that in the observing 
at what time during the next year tbis extreme limit of tha 
shadow was again reached, and in tho inference that tho 
sun had then arrived at the same turning point in his an- 
Qoal course, we have one of the simplest instances of tbaf 
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B« of eqwil maytuttida toAeqwd rtlatioHt, by 
tR ecKt saeaee, aQ qtaotiutire prerisoii, ia nadbed. 
Fgr Ike idatioii otMerred was between the le^tli of the 
mufm AiiliiB and bi* postkw in tbe bareiiA ; and the in- 
ftfiTf dmni waa that when, next Tear, the extrettuty of 
bw ifcadov caoM to tbe amte {KMot, be oectqaed the aame 
plaeek Tbat ii, tb* ideas inrolred were, the eqaafity of the 
Aadonra, aad tbe eqaaBty of (be relalioas betwvcn Aaiov 
and aaa ia Meeeawre yean. Ai in tbe case of tbe scaler, 
iba cqaa&ty of rdationa bere reoogwaed is of the liinplest 
order. It ia not aa tboM balMtnallT deah with ia the bigher 
kmda of sdientifie reasoning, which answer to tbe geoeral 
tjpe — tbe relatioQ between two and three eqo^ the rela^ 
tion between mx and nine ; bat it followa the type — the re- 
lation between two and three, equals the relation between 
two and three ; H ifi a case of not simply ejual relations, 
but eo!ntiding relations. And here, indeed, we may seo 
boaiilifully illuatrated how the idea of equal reladona takes 
it* rise fiftor the (amo manner that that of eqnal magnitude 
doo*. A» ftlrondy shown, the idea of cqiial magnitndea 
ui'itDci from th» observed coincidence of two lengths placed 
lopolhor ; and in this case we have not only two coincident 
louglhii of shadows, but two coincident relations between 
snn iind sliadowa. 

From the nse of tbe gnomon there natundly grew tip 
tlic coni^Hjition of angular measurements; and with the 
advance of goomctrical conceptions there came the henii- 
^hcre of Burosus, the equinoctial armil, the solstitial armil, 
•ad the quadrant of Ptolemy — all of them employing shad- 
ows as indices of the sun's portion, but in combination 
b angalar diviuions. It ia obviously oat of the quesdo^ 
Bi liere to trace iheoi: details of progress. It must ai 
■ to remark that in all of ibem wo may Bce that notioj^ 
«f a^mlily of relations of a more complex kind, which i 
1>K«« iUustmtod in the astrolabe, an instrument which oon^l 
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dstcd " of circnlar rima, moveable one wilhin tho other, or 
about poles, and contained circles which were to be brought 
into the position of the ecliptic, and of a plane passing 
through tho snn and tho poles of the ecliptic " — an inatrn- 
ment, therefore, which represented, as by a mode!, the rel- 
ative positions of certain imaginary lines and planes in tiid 
heavens ; which was adjusted by putting these representa- 
tive lines and planes into parallelism and coincidence with 
the celestial ones; and which dcpeoded for its use upon the 
perception that the relations between these representative 
lines and plaues were eqaai to the rolatioDS between those 
represented. 

Were there space, wo might go on to point out how the 
conception of the heavens as a revolvhig hollow sphere, 
the discovery of the globular form of tho earth, tho espla- 
nation of the moon's phases, and indeed all the successive 
steps taken, iuvolved this same ment-d process. But we 
must content ourselToa with referring to tho theory of ec- 
centrics and epicycles, as a further marked illustration ot 
it. As first suggested, and as proved by Ilipparchus to af- 
ford aa explanation of tho leading irregularities in the ce- 
lestial motions, this theory involved the perception that 
the progressions, retrogressions, and variations of velocity 
seen in the heavenly bodies, might be reconciled with their 
assumed uniform movement in circles, by supposing that 
the earth was not in the centre of their orbits ; or by sup- 
posing that they revolved in circles whose centres revolved 
round the earth ; or by both. The discovery that this 
would account for the appearances, was the discovery that 
in certain geometrical diagrams the relations were such, 
that the nniform motion of a point would, when looked at 
from a particular position, present analogous irregularities; 
and theoalculations of Ilipparchus involved thobclicf that the 
relations subwsting among these geometrical curyea were 
Cptai to the relations subsisting among the celestial orbits. 
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Leaving here these details of astroDomicol progress, and 
Ihe philosophy of it, let us observe how the relatively con- 
crete science of geometrical astronomy, having been tlioa 
far helped forward by the development of geometry in gen- 
eral, reacted upon geometry, caased it also to advance, and 
was again assisted by it. Hipparchus, before making hie 
Bolar and lunar tables, had to discover rules for calcalatiag 
the relations between the siiles and angles of triangtca — 
trigonometri/ a subdivision of pare mathematics. Further, 
the reduction of the doctrine of the sphere to the quanti- 
tative form needed for astronomical purposes, required the 
formation of a upherical trigonometry, which was also 
achieved by Uipparchus. Thus both plane and spherical 
trigonometry, which are parts of the highly abstract and 
Bimple science of extension, remained nndevelopcd nutil 
the less abstract and more complex science of the cetcstia] 
motions had need of llicm. The fact admitted by M. 
Comto, that since Descartes the progress of the .abstract 
division of mathematics has been determined by that of 
Ibe concrete division, is paralleled by the still more signifi- 
cant fact that even thus early the progress of mathematics 
was determined by that of astronomy. 

And here, iodeod, we may see excmphfied the truth, 
(vhich the subsequent history of science frequently illuft* 
trates, that before any more abstract division makes a fur- 
ther advance, some more concrete division mns( safest 
the necessity for that advance — must present the new order 
of questions to be solved. Before astronomy presented 
Ilipparchua with the problem of solar tables, there wu 
nothing to nuse the qaestion of the relations between line* 
and angles ; the subject-matter of trigonometry had not 
been conceived. And as there must be subject-matter be- 
fore there can be investigation, it follows that the progresa 
of the concrete divisions is as necessary to that of the ab- 
etiact, as the progress of the abstract to that of the coucrete. 
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Joat iticidcnUlljr noticing tlio circumatanoo that the 
c])ochwo are desoribiDg witnessed the evolution of algebra, 
a comparatively abstract dJvidoa of mathematics, by the 
nnioQ of its less abstract divisions, geometry and arithme- 
tic — a fact proved by iho earliest extant saraplcs of alge- 
bra, which are half algebraic, half geometric — we go on to 
observe that during the era in which mathematics and 
astronomy were thus advancing, rational mechanics made 
its second step ; and sometbing was done towards giving a 
qnantitative form to hydrostatics, optics, and harmonics. 
Ill each case we shall see as before, how the idea of equal- 
ity underlies all quantitative prevision ; and in what simple 
forms this idea is first applied. 

As already shown, the first theorem established in mo- 
chanica was, that cqnal weights suspended from a lever with 
equal arms would remain in equilibrium. Archimedes dis- 
covered that a lever with unequal arms was in equilibrium 
when one weight was to its arm as tlie other arm to its 
weight ; that is — when the numerical relation between one 
weight and its arm was eiual to the numerical relation be- 
tween the other arm and its weight. 

The first advance made in hydrostatics, which wo also 
owe to Archimedes, was the discovery that fluids press 
equally in all directions ; and from this followed the solu- 
tion of the problem of floating bodies : namely, that thoy 
are in equilibrium when the upward and downward pros- 
Bures are equal. 

In optics, ag^, the Greeks found that the angle of in- 
cidence is tqual to the angle of reflection ; and their knowl- 
edge reached no further than to such simple deductions 
from this as their geometry sufficed for. In harmonics 
they ascertained the fact that three strings of equal lengths 
wonld yield the octave, fifth and fourth, when str:uncd by 
ireighta having certain definite ratios ; and they did not 
progresfl much beyond this. In the one of which ca-ies Me 
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see geometry used In elucidation of the laws of light 
in the other, geometry and arithmetic maile to measure 
phenomena of sound. 

Did space permit, it would be de^rablo here to 
scribe the state of the less advanced sciences — to point 
how, wbilo a few bad thus reached the first stages of qaan> 
titative provision, the rest were progressing in qualitative 
prevision — how some small general iaalions were mado re- 
specting evaporation, and heat, and electricity, and inag< 
netism, which, empirical as they wore, did not in that re- 
spect differ from the first generalizations of every science — 
how the Greek physicians had made advances in physiology 
and pathology, which, conadering the great imperfection 
of our present knowledge, are by no means to be despised 
— how zoology had been so far systematized by Aristotle, 
iia, to some extent, enabled him from the presence of cer- 
tain organs to predict the presence of others — how in Ari^ 
totle's PolUks, there is some progress towards a soientiGo 
conception of social phenomena, and sundry previsions re- 
specting tham — and how in the state of the Greek socie- 
ties, as well as in the writings of Greek philosophers, we 
may recognise not only an increasing clearness in that con- 
ception of equity on which the social science is baaed, bat 
also some appreciation of the fact that social stability de- 
pends npon the maintenance of equitable regulations. We 
might dwell at length upon the causes wliich retarded the 
development of some of the sciences, as for example, chemis- 
try; showing that relative complexity had nothing to do 
with it — that the oxidation of a piece of iron is a simpler 
]ihenomenQn than the recurrence of eclipses, and the dts- 
::overy of carbonic acid less difficult than that of the pra* 
cession of the equinoxes — but tliot the relatively slow ad< 
vance of chcmiciil knowledge was due, partly to the fa 
that its phenomena Were not daily thrust on men's notios 
u those of astrouoDiy were ; [lartly to tho fact that Nature 
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docs not habitaallf supply the means, iiad snggcst th( 
modcH of iDVDstigation, aa iu tbe sciences dealing with timo 
i/stension, and force ; and partly to the fact that the greal 
majority of tho materials with which chemistry deals, in 
atead of being ready to hand, are made known only by tb( 
arts in their slow growth ; and partly to the fact that even 
when known, their oheioicat properties are not self-exhibit 
ed, bnt bare to be soagbt out by experiment. 

Merely indicating all these conuderations, however, let 
ns go on to contemplate tbe progress and mutual iufldcnco 
of tbe sciences Jn modem days ; only parenthetically no- 
ticing how, on the revival of tho scientific spirit, the snc- 
cee^ve stages achieved exhibit the dominance of tho samo 
law hitherto traced — bow the primary idea in dynamics, a 
uniform force, was defined by Galileo to be a force which 
generates equal velocities in eqittd aucoessive times — bow 
(he uniform action of gravity was first experimentally de- 
tonnined by showing that tbe time elapsing before a body 
thrown up, stopped, was equal to the time it took to fall — 
how the first fact in compound motion which Galileo ascer- 
tained was, that a body projected horizontally will have a 
anifonn motion onwards and a cnifonnly accelerated mo- 
tion downwards; that is, will describe equal horizontal 
spues in equal times, compounded with equal vertical in- 
crements in equal times — how his discovery respecting tbe 
pendulntn was, that its oBcillatious occupy eq\ial intervals 
of time whatever tbuir length — bow the principle of virtual 
velocities which he established is, that in any machine the 
weights that balance each other, are reciprocally as their 
virtual velocities ; that is, the relation of one set of weights 
to their velocities equals tho relation of the other set of 
velocitioa to their weights; — and how thus his achieve- 
ments consisted in showing tho equalities of certain magni- 
tndes and relations, whoso equalities had not been pro- 
vionaly recognised. 
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When incclianics huA TQOchei the point to wliicli Galilt 
brought it — when tho siriipio laws of force had been 
entangled froio tho friction and utmosphei'ic resistance 
which all their earthly manifestations are disguised— wh4 
progressing knowledge oi physics had given a due Lnaighfe,' 
into these disturbing causes — when, by an efibrtof abstrao- 
tion, it was perceived that all motion would be uniform 
and rectilinear unless interfered with by esternal forces— 
and when the various consequences of this perception bad 
been worked out ; then it bccnrae possible, by the union of 
geometry and mechanics, to initiate physical astronomy. 
Geometry and mechanics having diverged from a common 
root in men's sensible experiences ; having, with occ^tsional 
inosculations, been separately developed, the one partly in 
connexion with astronomy, the other solely by analyzing 
terrestrial movements ; now join in the investigations of 
Newton to oroalG a true theory of the celestial motions. 
And here, also, we have to notice the important &ct that^. 
in tho very process of being brought jointly to bear upOK 
astronomical problems, ihey are themselves raised to A 
higher phase of development. For it was in dealing with 
the questions raised by celestial djniamics that tho then 
incipient infinitesimal calculus was unfolded by Kewton and 
his continental successors ; and it was from inquiries into 
the mechanics of the solar system that the general theorenil 
of mechanics contained in the " Principia," — many of thcwj 
of purely terrestrial application — took their rise. Thus, a»j 
in the case of Hipparchus, the presentation of a new order 
of concrete facts to be analyzed, led to tho discovery of 
new abstract facts; and these abstract facts having been 
taid hold of, gave means of access to endless groupa 
of concrete facts before incapable of quantitative treat* 
ment 

Mean« hilc, physics had been carrymg further that pro-, 
grcss without which, as just shown, rational mcchaniotr 
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could not be tlisentanglcd. Id hydroatalius, Stcvioua had 
extended and applied tlie discovery of Archimedes, Tor 
licclli had proved atiDoaptiGiio pressure, " by showing thai 
this pressure sustained different liquids at heights inversely 
proportional to their densities ; " and Pascal " established 
the necessary dimtnation of this pressure at increasing 
heights in the atmosphere : " discoveries which in part 
reduced this branch of sciencn to a quaotitaiive form. 
Something had been done by Daniel Bemouilli towards 
the dynamics of fluids. The thermometer had been invent- 
ed ; and a number of small generalizations reached by it, 
Uuyghens and Newton had made considerable progress in 
optics ; Kcwton bad approximately calculated the rate of 
transmledon of sound ; and the continental mathematicians 
had succeeded in determining some of the laws of sonorous 
'\-ibrations. Magnetism and electricity had been consid- 
erably advanced by Gilbert. Chemistry had got as for as 
the mutual neutralization of acids and alkalies. And 
Leonardo da Vinci had advanced in geology to the oon- 
ccptioD of the deposition of marine strata as the origin 
of fossils. Our present purpose docs not require that 
we should give particulars. All that it here concerns ns 
to do is to illustrate the consengus subsisting in this stage 
of growth, and afterwards. Let as look at a few cases. 

The theoretic law of the velocity of sound enunciated 
by Newton on purely mechanical considerations, was foand 
wrong by one-sixth. The error remained una(^co^ntcd for 
until the time of Laplace, who, suspecting that the heat 
disengaged by the compression of the undulating strata of 
the air, gave additional elasticity, and so produced the 
difference, made the needful calculations and found he was 
right. Thus acoustics was arrested until thermology over- 
took and aided it. When Boyle and Harriot had discov- 
ered the relation between the density of gases ond the 
pressures they are subject to ; and when it thus became 
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possible to calculate the rate of decreasing dcoaity iu ibn 
n|i)K!r parts of tlio aimosptierc ; it also became pOBgible ta 
muko approximate tables of tlie atmospheric refracUon of 
lif^ht. Thus optics, and with it astronomy, advanced witt 
barology. After the discovery of atmospheric 
had led to the iavenlion of the air-pump by Otto Guencke; 
mid after it had become known that evaporation increases 
in rapidity aa atmospheric pressure decreases; it became 
possible for LecHe, by evaporation in a Tacuuio, to produce 
the greatest cold known ; and so to extend our knowledge 
of thermology by showing that there la no zero within 
reach of our researches. When Fourier had determined 
the laws of conduction of beat, and when the Earth's tem- 
perature had been found to increase below the stirfiice 
one degree in every forty yards, there were data for iu- 
ferring the past condition of our globe ; the vast period 
it has taken to cool down to its present state; and the 
immense age of the solar system — a purely astronouiicaJ 
consideration. 

Chemistry having advanced sufficiently to supjily Hm 
needful mnterials, and a physiological experiment havinjf 
furnished the requisite hint, there came the discovery of 
galvanic electricity. Galvanism reacting on chemistry dis- 
closed the metallic bases of tho alkalies, and inaugurated 
the elcciro-chemical theory ; in the hands of Oersted and 
Amptre it led to the laws of magnetic action ; and bv its 
aid Faraday has delected significant facts relative to the 
constitution of light. Brewster's discoveries respecting 
double refraction and dipolarisation proved the esaeiTtJit 
truth of the classification of crystalline forms according t*' 
the number of axes, by showing that the molecular con- 
stitution depends upon the axes, la these and in numer- 
ous other c.ises, the mutual influence of the sciences has 
been quite independent of any supposed hierarchical ordec. 
Often, too, their mter-aclions are more complex than M> 
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thus instanced — involve more sciences than two. One 
illustration of thia must suffice. Wc quote it in full from 
the JUatoty of the Inductive Sciences. In Book SI., chap. 
IL, on "The Progress of the Electrical Theory," Dr 
Wliewell writes : — 

" ThoB at that period, mathemfttics was behind experiment, 
aud a, problem was propuscd, in wlicli iLoorDtical resulta wore 
wanted for comparison irith obscrrotion, but could not be ao- 
cnratdy obti^ned ; aa was the case in astronomy also, till Iho time 
of the approximate solution of the problem of three bodies, and 
the consequent formation of the tables of the roovn and planeta, 
on the theory of nniversnl gravitation. After somo time, eleo- 
trioal theory wna relieved from tliia reproach, mainly in conso- 
qnonce of the progress which astronomy had occasioned in pore 
mathematics. Aboat 1601 there appeared io the Bulletin t&i 
^iencft, an exact solution of the problem of the distribution of 
electric fluid on a spheroid, obtained by Blot, by the application 
of the peculiar methods which Laplace liad invented for the prob- 
lem of the figure of Iho pUneta. And, in 1811, M. Poiflson applied 
Laplace's artifices to the case of two spheres acting upon one 
another in contact, a case to whicli many of Coulomb's eiperi- 
menta were referrlblo ; and the agreement of the resnlta of 
theory and ohservation, thus eitrioatoU from Coulomb's nnm- 
bers obtained above forty years previously, was very striking and 
convincing." 

Not only (Io the sciences affect each other after thin 
direct manner, bnt they affect each other indirectly. 
Where there is bo dependence, there is yet analogy — 
e^tality of relations; and the discovery of tlie relations 
subsisting among one act of phenomena, constantly sug- 
gests & search for the same relations among another set, 
lliuB the established fact that the force of gravitation varies 
inversely as the square of the distance, being recognized as 
a necessary characteristic of all influences proceeding from 
a centre, rMced the Buapieion that heat and light follow the 
same law ; which proved to be the case — a suspicion and a 
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oonfirmalion wbich weic repeated in rexpcct to tlie electri 
and magnetic forces. Thus again the discovery of 
polarization of light led to eiperimenta which ended in 
diaoovery of the polarization of heat — a discorery ihttj 
could never have been made without the antecedent' 
one. Thus, too, the known refrangibility of light and' 
heat Iat«ly produced the inquiry whether sound also ia not 
rofrangibic ; which on trial it turns out to be. 

In some cases, indeed, it b only by the aid of conwjp- 
tions derived from one class of phenomena that hypott 
t'sea respecting other classes can bo formed. The theory, 
ut one time favoured, that ev.iporation ia a solution of 
water in air, was an assumption that the relation between 
water and air ia like the station between salt and water; 
and could never have been conceived if the relation b©» 
twocii salt and water had not been previously known. 
Similarly the received theory of evaporation — that it b a 
diffusion of the particles of the evaporating fluid in virtue 
of their atomic repulsion — could not have been entcrbuncd 
without a foregoing experience of magnetic and electric 
repulsions. So complete in recent days has become thia 
(ion»ensit» among the sciences, caused either by the natural 
entanglement of their phenomena, or by analogies in tbe 
relations of their phenomena, that scarcely any consider 
able discovery concerning one order of facts now takes' 
place, without very shortly leading to discoveries concei 
mg other ordors. 

To produce a tolerably complete conception of this pi 
cess of BcieniiliD evolution, it would be needful to go bacfc^ 
to the beginning, and trace in detail the growth of claad&' 
■lations and nomenclatures ; and to show how, as subsidiary 
to science, they have acted upon it, and it has reacted upon 
them. We can only now remark that, on the ono hand, 
clnssiUcationa and nomenclatures have aided science by coD' 
tlnually subdividing the subject-matter of research, andfl^ir. 
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Bg fixity and difinsion to tbe tmths disclosed ; and tbat on 
the other hand, they liavc caught from it that increasing 
qaantitativcuess, and th.it progress from cousideratiotiD 
touching single phenomena to considcratious touching the 
relations among many phenomena, which wc have been de 
nribing. 

Of this last influence a few illustrations must l»e given. 
In chemistry it is seen in the facts, that the dividing of mat- 
ter into the four dements was ostensibly based upon the 
single property of weight ; tbat the first truly chemical di- 
vi^on into acid and alkahne bodies, grouped together bod- 
ies vbich had not simply one property in common, but in 
which one property was constantly relate*! to many others ; 
and that the classiScation now current, places together in 
gronps supporCera of combustion, metaUia and non-metallic 
batet, acide, salts, &c., bodies which are often quite unlike 
in sensible qnalitiea, but which are like in tbe majority of 
their relations to other bodies. In mineralogy again, 
the first classifications were baaed upon differences in as- 
pect, texture, and other physical attributes. Berzelins 
made two attempts at a classification based solely on clicm- 
ioal constitution. Tbat now current, recognises as far as 
poasiblo the relations between physical and chemical char- 
acters. In botany the earliest classes formed were eree», 
thruba, and herbs : magnitude being the basis of distinction. 
Dioscoridcs divided vegetables into aromatic, alitnetitarif, 
medicinal, lOid vinous : a division of chemical character. 
Cx^pinaa classified them by the seeds, and seed-vessel n, 
which he preferred because of ine relations found to sub- 
Hist between the character of the fructification and th.; 
general character of ihe other parts. 

While the "natural system" aincodevcloped, carrying out 
tbe doctrine of Linnteus, that "natural orders must be formed 
by attention not to one or two, but to aU the parts of plants," 
bases its divisions on like peculiarities which are found 
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2to tke greHeat combu- of othci 
And nnilariy ia xoologv, tlie successive 
i, from hinBg been origioallir determined li; 
■rt^id oftea sabordiiute cb&racters not indicatiTe of 
MMti>l Batore, hare been graduallj more aai more 
wmmei bf tbose interna] uxl fnodameDta] difierenoea, 
k bare nuifimnnlctrJorM to the greatest numberof other 
raaeML Korsballwe besarpriaed atthia an^ogy between 
Bodes of progress of positive Bcience and classification^ 
K we bear in mind that both proceed hy maliing genefr-, 
Mi that both enable ua to make previsions diScrui^' 
oolj in their precision ; and that while the one deals 'witb 
rqaal properties and relations, the other deals with proper- 
ties and relations that approximate towards oqiialilyia var- 
iable degrees, 

Without further argomont, it will, we think, be Buffi- 
olcntly clear that the sciences are none of them separately 
evolved — are none of them independent either logically or 
hiutorioally ; bat that all of them have, in a greater or less 
degree, required aid and reciprocated it. Indeed, it nceda 
but to throw asido theses, and contemplate the mixed char- 
acter of Bnrronnding phenomena, to at once see that these 
notions of division and sncccEsion in the kinds of knowledge 
are none of them actually true, but are simple sc 
fictioas - good, if regarded merely as aids to study 
if regarded aa representing rcaUtics in Nature. Consii 
Uwm critically, and no facts whatever are presented to 
MMH muionibined with other ihots — no facts whatovcr bni 
me degree disguised by accompanying fitcts: 
I in snch a manner that all must be partially nnder- 
I before any one can be understood. If it be said, u 
V«f IL Comto, that gravitating forco should be treated of 
fcitoffi other forces, seeing that all things arc subject to itf 
h akf on like gi-oiinds bo said that beat should be firgf, 
ilMte wtlh ; seein;;; thai thermal forces are everywhere hvl 
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^^T kction ; that the ability of mj portion of matter to mani 
^^ feat Ttsible gravitative phenoiaena depends on its state of 
tggregation, which is determined by heat ; that only by 
the aid of thermology can we explain those apparent ex- 
ceptions to the gravitating teodeucy which are presented 
by Btcam and smoke, and so cHtablisIi its universality, and 
that, indeed, the very existence of the solar system in a sol- 
id form is jast as much a question of heat as it b one of 
gravitation. 

Take other cases : — All phenomena recognised by the 
eyes, through which only are the data of exact science as- 
certainable, are complicated with optical phenomena ; and 
cannot be exhaustively known until optical principles are 
known. The baming of a candlo cannot be expliuned 

I without involving chemistry, mechanics, thermology. 
Every wind that blows is determined by influences partly 
solar, partly lunar, partly hygrometrio ; and implies con- 
mderations of fluid eqi^ibrinm and physical geography 
The direction, dip, and variations of the magnetic needle, 
arc facts half terrestrial, half celestial — are caused by earth- 
ly forces which have cycles of change corresponding with 
astronomical periods. The flowing of the gulf-stream and tho 
luinnffl migration of icebergs towards tho equator, depend- 
ing as tboy do on the balancing of the centripetal and centri- 
fugal forces acting on tho ocean, involve in their explana- 
tion the Earth's rotation and spheroidal form, the laws of 
hydrostatics, the relative densities of cold and warm water, 
and the doctrines of evaporation. It is no doubt true, as 
M. Corate say*, that " our position in the solar system, and 
the motions, form, siae, equilibrium of tho mass of our 
world among the planets, must bo known before wo can un- 
derstand tho phenomena going on at its surface." But, fa- 
tally for his hypothesis, it is also true that we must under- 
stand a great part of the phenomena goin^ on at its surface 
before we can know its poMtion, ic, in the solar system 



IS< 



THB OBHBSIB OF BCOESOE, 



[t is not simply that, aa we have already shown, those geo 
metrical and mechanical priociples by which celestial ap- 
|>earanci.« are explained, were first generalized from tcrres- 
trial experiences ; but it is that the very obtainment of cor- 
nwt data, on which to base astronomical geueralientioiis, 
tupiies advanced terrcetrial pliysics. 

Until after optics had made considerable advance, ths 
Oopenuoan system remained but a apecnlation. A single 
iBodem observation on a star has to undergo a careful anal- 
jnis by the combined md of various sciences — ^has to be digett 
«d h}f the organism of the sciences ; which have severally 
to asairailate their respective parts of the observation, bo^, 
Sir© the essential fact it contains is available for the furlhi 
development of astronomy. It has to be corrected not' 
.wdj for nutation of the earth's axis and for precession of 
• eqniuoxes, but for aberration and for refraction ; and 
formation of the tables by which refraction is calculat- 
«di, presupposes knowledge of the law of decreasing density 
in iho npper atmospheric strata ; of the law of decreasing 
teuiporature, and the influence of this on the dendty ; and of 
Iqrgrometric laws aa also affecting density. So that, to get 
materials for further advance, astronomy requires not only 
the indirect aid of the sciences which have presided over' 
tbe making of its improved instruments, but the direct ud 
of an advanced optics, of barology, of thermology, of hy* 
grometry ; and if we remember that these delicate obBcr> 
valions are in some cases registered electrically, and that 
ihey are further corrected for the " personal equation " — the 
time elapsing between seeing and registering, which varie* 
with different observers— we may even add electricity and 
ptychology. If, thor., so apparently simple a thing as a»' 
oertaining the posiliou of a star is compliealed mth ao 
BUUiy phenomena, it is clear that this notion of the inde*'j 
pendence of the sciences, or certain of them, will not hold. 
Whether objectively independent or not, they oannot' 
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e subjectively so — tliey cannot have independence as pre- 
sented to our consciousneas; and ttib is the only kind of 
iiidepeadencc ivHh wliich we nre concerned. And here, 
before Icavuig these illustrations, and especially iLia last 
one, let ua not omit to notice how clearly Ihoy exhibit that 
incrcadngly active consensus of the sciences which charac- 
terizes their advancing development. Besides finding that 
is these later times a discovery in one science commonly 
causes progress m others ; besides finding that a great part 
of the questions with which modern science deals are so mix- 
ed as to require the co-operation of many sciences for their 
aolulion ; we find in this last case that, to make a ^glc good 
observation in the purest of tho natural sciences, requires 
the combined assistance of half a dozen other sciences. 

^ Perhaps the clearest comprehension of the interconnect- 
ed growth of the sciences may be obtained hy contemplat- 
ing that of tho arts, to which it is strictly analogous, and 
with which it ia inseparably boimd np. Most intelligont 
persons must have been, at one time or other, strnck with 
the vast array of antecodonts prc-supposed by one of our 
I processes of manufacture. Let him trace tho production 
^of a printed cotton, and consider all that ia implied by it. 
F There are tho many successive improvements through 
which the power-looms readied their present perfection ; 
there ia tho steam-engine that drives them, having its long 
history from Papin downwards ; there arc tlio lathes in 
which its cylinder was bored, and tho string of ancestral 
lathes &om which those lathes proceeded; theie is the 
steam-hammer under which ita crank shaft was welded ; 
there are the puddling- furnaces, the blast-furnaces, the coal- 
mines and tho iron-mines needful for producing tho raw 
material ; there are the slowly improved appliances by 
which the factory was built, and lighted, and ventilated ; 
L there are the printing engine, and the die house, and the col- 
I our laboratory with ita stock of materials from all parts of 
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the world, implying coclitneal-cnltiire, logwood-oulting, 
digo-growing ; thuro are tlie icnplements used l>y llie pre 
diicors of cotton, the giDS by which it is cleaned, the elab-i 
orato machines by which it is spnu : there nre the 
in which cotton is imported, with the building-«Iips, tha 
rope-yarda, the aail-cloth factoriea, the anchor-forges, need- 
ful for mtiking thom ; and besides all these directly neco* 
aary antecedenta, each of them involving many others, 
there are the instilutiona which have developed the requi- 
»te intelligence, the printing and publishing arrangements 
which have spread the necessary information, the social or- 
ganization which has rendered possible suoh a complex co- 
operation of agencies. 

Fuvthor analysis would show that the many Arts thus 
concerned in tlie economical production of a child's frock, 
hsve each of them been brought to its present efficiency 
by Blow steps which the other arts have aided ; and that 
from the beginning this reciprodty has been ever on the 
increase. It needs but on the one hand to consider how 
utterly impossible it is for the savage, even with ore and 
coal ready, to produce so simple a thing as an iron hatchet ; 
and then to consider, on the other hand, that it would hare 
been impracticable among ourselves, even a century ago, 
to raise the tubes of the Britannia bridge from lack of the 
hydraulic press ; to at once see how mutually dependent 
are the arts, and bow all must advance that each may a4-' 
vanoe. Well, the sciences are involved with each other 
in just the same manner. They are, in fact, inextricably 
woven into this same complex web of the arts ; and are 
only conventionally independent of it. Originally the two 
were one. How to fix the religious festivals ; when to sow 
bow to weigh commodities ; and in what manner to mea^j 
nre ground ; were the purely practical questions out ol' 
which arose astronomy, mechanics, geometry. Since tht 
tliero has been a perpetual inosoulation of the sciences ai 
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e nrl9. Science lias been supplying art with troer genemli 
Mtions and more completely quantiiatJve pravisions. Art ha£ 
I been supplying science viitb better materials and more per- 
[ feet instramenls. And all along tlie inlerdepcndcncc has bceu 
[ growing closer, not only between art and science, but among 
I the orta themselirea, and among the sciences themselves, 

How completely the antilogy holds througbout, bccomcfi 
yet clearer when wo rocognise the I'nct that Ihe sciencea are 
arti to each other. If, as occurs in almost every case, the 
(act to bo analyzed by any science, has first to be prepared 
— to be disentangled from disturbing facts by tlie afore 
discovered methods of other sciences ; tlio other sciences 
so used, stand in the position of arts. If, in solving a dyna- 
mical problem, a parallelogram is drawn, of which the sides 
and diagonal represent forces, and by patting magnitudes 
of eatcnsion for inagnitndes of force a measurable relation 
is established between quantities not else to be dealt with ; 
it may be fuirly said that geometry plays towards mechan- 
ics mnch the same part that the fire of the founder plays 
towards the metal he is going to east. If, in aualysang the 
phenomena of the coloured rings surrounding the point of 
contact between two lenses, a N'ewton ascertains by calcu- 
lation the amount of certain interposed spaces, far too mi- 
nute for actual measurement ; bo employs the science of 
number for essentially the same purpose as that for whieh 
the watchmalcer employs tools. If, before writing down 
his observation on a star, the astronomer has to separate 
from it all the errors resulting from atmofpberic and optical 
laws, it is manifest that the refraction-tables, and logarithm- 
books, and formula?, which he successively uses, serve him 
much as retorts, and fillers, and cupels serve tbo assayer 
who wishes to separate the pure gold from all accompany- 
ing ingredients. 

So close, indeed, is the relationship, that it ia impossi- 
ble to say where science begins and art ends. All tho in- 
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etminents of tlic tuitiiral philosopher are the products of 
art ; the aOjasting ooe of ihem for use is an art ; there ia 
&rt in making ad obscrratioo wilh one of them; it requires 
wt properly to treat ihe facts ascertained ; nay, erea the 
employing established generalizations to open the way to 
new generalizations, may be considered as art. In each of 
these cases previoaaly organized knowledge becomes the 
implement by which new knowledge is got at : and whether 
that previously organized knowledge is embodied in a tan- 
pble apparatus or in a formula, matters not in so far as ila 
essential relation to the new knowledge is concerned. If, 
as no one will deny, art Is applied knowledge, then snch 
portion of a scientific investigation as consists of appUod 
knowledge is art. So that wo may ev£n say that as soon 
as any prevision in science posses out of its originally pas- 
aive state, and is employed for reaching other previsious, 
it passes from theory into practice — becomes science in ac- 
tion — becomes art. And when we thus see how purely 
conventional is the ordinary distinction, how impossible it 
is to make any real separation — when we see not only that 
science and art were originally one ; that the arts have 
perpetually assisted each other; that there has been a con- 
stant reciprocation of aid between the sciences and arts ; 
but that the sciences act as arts to each other, and that the 
establhihed part of each science becomes an art to the 
growing part — when wo rccoguine the closeness of these 
associations, we shall the more clearly perceive that as the 
oonneiion of the arts with each other has been ever be- 
coming more intimate; as the help given by sciences to 
arte and by arts to sciences, has been age by age increas- 
ing ; so the interdependence of the sciences themselves haa, 
been ever growing greater, their mntoal relations more ii 
volved, their eonsensua more active. 

In hero ending our sketch of the Genesis of Science, ' 
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which is not serial — a diHicuIty which mnst ever attend all 
attempts to delineate processes of development, whatever 
their special nature. Add to which, that to present in any- 
thing like completeness and proportion, even the oQtliDea 
of so vast and complex a history, demands years of study, 
Xeverthelesa, we believe that the evidence which has been 
Assigned suffices to substantiate tho leading propositione 
with which we sot oat. Inquiry into the first stages of 
■cience coofirms the conclusion which we drew from the 
analysis of science its now existing, that it is not distinct 
from common knowledge, but an outgrowth from it — an 
eitonsiou of the perception by means of the reason. 

That which we farther found by analysis to form the 
more Bpccifio characteristic of ecientific previaions, as con- 
trasted with tho previsions of uncultured intelligence — their 
4)11 antitativen ess — we also see to have been the character- 
istic alike in the initial steps in science, and of all the steps 
succeeding them. The facts and admissions cited in dis- 
proof of the assertion that the sciences follow one another, 
both logically and historically, in tho order of their de- 
creasing generality, have been enforced by the sundry in- 
stances we have met with, in which the more general or 
abstract sciences have been advanced only at the iiistigo- 
Uon of tl'.e more special or concrete — instances serving to 
sliow that a more general science as much owes its progress 
to the presentation of new problems by a more special 
science, as the more special science owes its progress to 
the solutions which the more general science is thus led to 
attempt — instances therefore illustrating the position that 
scientific advance is as much from the special to the general 
as from the general to tho spedal. 
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Quiie in harmony with this poaition we find to be 
ndmisaions that the sciences are as branches of one trnnl 
and that they were at first cnlticated eimultaDeously ; and 
this barmony becomes the more marked on finding, as we 
bave done, not onJy that tlio sciences have a common root, 
but that Bcienco in general has a common root with lan- 
guage, classification, reasoning, art; that thronghont civili- 
zation these bavc advanced together, acting and reacting 
npon each other just as the separate ecioncea bavc done; 
and that thus the development of intelligence in ail its di- 
visions and subdivisions has conformed to this same law 
which we have shown that tbe sciences conform to. From 
all which we may perceive that the sciences can with no 
greater propriety be arranged in a succession, than language, 
classification, reasoning, art, and science, can be arranged 
in a succession ; that, however needful a succession may be 
for the convenience of books and catalogues, it must be 
recognized merely as a convention ; and that so lar from its 
being the function of a philosophy of the sciences to estab- 
lish a hierarchy, it is its function to show that the linear 
arrangements required for htcrary purposes, have none of 
them any basis eitlier in Nature or History. 

There is one further remark wo must not omit — a r* 
mark touching the importance of the question tliat has beoA> 
discussed. Unfortunately it commonly happens that topdoi 
of this abstract nature are slighted as of no practical mo*- 
meot ; and, we doubt not, lb.it many will tbint it of very 
little consequence what theory respecting the gem 
science may bo entoitained. But the value of truths is of- 
ten great, in proportion as their generality is wide. Re- 
mote aa tbey seem from practical application, tbe highest 
generalisations are not unfrequcntly the most potent in 
their effects, in virtue of their influence on all those subor 
dinate generalizalions which regulate practice. And it must 
be so heri'. \Vb''ncvpr cslabliabed, a correct theory of the 
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nistoricol development of the eciences most have an immense 
effect npoQ education ; and, through education, upon civQi- 
jation. Greatly as we differ from him in other respects, 
we agree with M. Comtc in the belief that, rightly conduct- 
ed, the education of the individual must Lava a certain cor- 
respondence with the evolution of the race. 

Iso one can contemplate the facts we have cited in illus- 
tration of the early stages of science, without recognising 
the necessity/ of the processes through which those stages 
were reached — a necessity which, in respect to the lending 
truths, may likewise be traced in all after stages. Thb ne- 
cessity, ori^ating in the very nature of the phenomena to 
be analyzed and the (acuities to be employed, more or less 
fully applies to the mind of the child as to that of the sav- 
age. We say more or less fully, because the correspondence 
is not epecial but general only. Were the environment the 
same in both coses, the correspondence would be complete. 
But tliougU the snrroacding material out of which science is 
to bo organized, is, in many cases, the same to the juvenile 
mind and the aboriginal mind, it is sot so ihronghout; as, 
for instance, in the case of chemistry, the phenomena of 
which are accessible to the one, but were inaccessible to 
the other. Hence, in proportion as the environment differs, 
the course of evolution must differ. After admitting sun- 
dry exceptions, however, there remains a. substantial par- 
allelism ; and, if so, it becomes of (;reat moment to ascer- 
tain what really has been the process of scientific evolution. 
The establishment of an erroneous theory mnst be disas. 
troua in its educational results ; while the establishment of 
A true one must eventually be fertile in school-reforms and 
GonsequeDt social benefita. 
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"VTT'IIY do we smile when a child puts on a man'a h 
VV or what iDduccs us to laugh on reading that t 
corpulent Gibbon was nnable to rise from his knees after 
making a tender declaration ? The usual reply to snch 
questions ia, that laughter results from a perception of in- 
congruity. Even were there not on thla reply the obvious 
criticism that laughter often occurs from extreme ploasnro 
or from mere vivacity, there would still remain the real 
problem — How comes a sense of the incongruous to be 
followed by thcao peculiar bodily actions ? Some have al- 
leged that laughter is due to the pleasure of a relative self- 
elevation, which we feel on seeing the humiliation of others. 
But this theory, whatever portion of truth it may contdii, 
is, in the first place, open to the fatal objection, that there 
are various humiliations to others which produce in us any- 
thing but laughter ; and, in the second place, it docs not 
apply to the many instances in which no one's dignity is 
implicated: as when wo laugh at a good pun, Moreover, 
like the other, it is merely a generalization of cci-tnin con- 
ditions to laughter; and not an explanation of the odd 
movements which occur under these conditions. Whj^ 
when greatly delighted, or impressed with certain mxti 
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peeled coDtrasts of ideas, BhouM there be a contraction of 
panicular fecial miiacles, and particular muscles of the 
obest and abdomeii ? Such answer to this question as may 
be [K>S3ible, can be renJored only by [tliysiology. 

Every child has made the attempt to liold the foot still 
1 while it is tickled, and has failed ; and probably there is 
scarcely any one who has not vainly tried to avoid wink- 
ing, when a hand has been suddenly passed before the eyes. 
These examples of muscular movements which occur inde- 
pendently of the will, or iu spite of it, illustrate what phy- 
dologists call reflex-action ; as likewise do snecdng and 
coughing. To this class of cases, in which involuntary 
motions are accompanied by sensations, has to be added 
another class of cases, in which involuntary motions are 
unaccompanied by senaations ; — iofitauco the pulsations of 
e heart ; the contractions of the stomach during digcs- 
. lion. Further, the groat mass of seemingly- voluntary acts 
I <ia such creatures as insects, worms, molluscs, are consid- 
ered by physiologists to be as purely automatio as is the 
dilatation or closure of the iris under variations in quantity 
of light ; and similarly exemplify the law, that an imjires- 
, Bion on the end of an afferent nerve is conveyed to some 

I ganglionic centre, and ia thence usually reflected along an 
afferent nerve to one or more muscles which it causes to 
iMBtntct. 
In a modified form this prmciple holds with voluntary 
sets. KervouM excitation always tenda to beget muscular 
motion; and when it rises to a certain intensity, always 
docs beget it. Not only in reflex actions, whether with or 
without sensation, do we see that special nerves, when 
raised to a state of tension, discharge themselves on special 
muscles with which they arc indirectly connected; hut 
those external actions through which we read the feeUnga 
af others, show us that under any considerable tension, the 
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nervODB Hj'stcm la general discharges itself o: 
8yBtem in general : cither trith or withont the guidance of 
iho will. The Bbivoriog produced by cold, implies irregnlar 
muBoalar contractions, which, ihoagh at first only partly 
involuntary, become, when the cold is extreme, almost 
wholly involuntary, 'Wlien you have severely bnrnt your 
finger, it is verj- diffioull to preserve a dignified composure : 
contortion of face, or movement of limb, ia pretty sure to 
follow. If a man receives good news with neither change 
of feature nor bodily motion, it ia inferred that he is not 
ronob pleased, or that he has extraordinary self-control — 
either inference implying that joy almost universally pro- 
duces contraction of the muscles ; and so, alters the ci- 
presnon, or attitude, or both. And when wo bear of the 
feats of strength which men have performed when their 
lives were at stake — when we read how, in the energy of 
despair, even paralytic patients have regained fur a time 
llio use of their limbs ; we see still more clearly the rela- 
tions between nervous and muscular excitements. It be- 
comes manifest both that emotions and sensations tend to 
gcnerato bodily movements, and that tlie moTements an | 
vehement in pioportioa as the emotions or sensations smA 
m tense.* fl 

This, however, is not the sole direction in which ner- 
vous excitement expends itself. Viscera as well as muscica 
may receive the discharge. Tliat the heart and blood- 
vessels (which, indeed, being all contractile, may in a re- 
stricted sense be classed with the muscular sj'slem) ara 
qnickly affected by pleasures and pains, wo have daily 
proved to ua. Every sensation of any acuteness accelef 
atos the pulse ; and how sensitive the heart is to emotioni 
in testified by the familiar expressions which use he.trt > 

• Tot niunoroua iUualmliong tee tsaay on " Tbc Origin and F 
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rfijeling as convertible terms. Similarly with the digestive 
organs. Without detailing tlie various ways in which these 
may bo influenced by our mental states, it sufficoa to men- 
tion tbe marked benefits derived by dyspeptics, as well as 
[ Other invalids, from cheerful society, welcome news, change 
Hof scene, to show how pleasurable feeling stimulates tb 
"scera in general into greater activity. 

Tliere Is atill another direction in which any excited 
K portion of the nervous system may discharge ilsclf ; and a 
P direction in which it usually does discharge itself when the 
excitement is not strong. It may pass on the stimnlua to 
some other portion of tbe nervous system. This is wli.at 
occurs in quiet thinking and feeling. The successive states 

I which constitute consciousness, result from this. Scnsa< 
tioDS excite ideas and emotions ; these in their turns arouse 
Other ideas and emotions ; and so, continuously. That is 
to say, the tension existing in particular nerves, or groups 
of nerves, when they yield us certain sensations, ideas, or 
emotions, generates an equivalent tension in some other 
nerves, or groups of nerves, with which there is a connex- 
ion : tbe flow of energy passing on, the one idea or feeUng 
dies in producing the next. 

Thus, then, while we are totally unable to comprehend 
how the excitement of certain nerves should generate feel- 
ing — while, in the production of consciousness by physical 
agents acting on physical structure, we come to an abso- 
lute mystery never to be solved ; it is yet quite possible 
for us to know by observation what are the successive 
forms which this absolute mystery may take. We sec that 
there are three channels along which nerves in a state of 
tension may discharge themselves ; or rather, I should say, 
three classes of channels. They may pass on tbe excite- 
ment to other nerves that have no direct connexions with 
the bodily members, and may so cause other feeUngs and 
ideas; or they may pass on the excitement to one or more 
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motor nerTM, and so csose moscolar coo tractions ; or thej 
naj pii&s oD the excitement to nen'es vkich supply tho vis- 
cera, and tnaj eo stimtdate one or more of these. 

For dmplicjtf's sake, I have described these as alterna- 
tive routes, one or other of which any current of nerve- 
force most take ; thereby, as it may be thought, implying 
that snch current ivill be eiclosively conGned to some one 
of them. But tliis is by no means the case. Rarely, if 
ever, docs it happen that a state of nervous teimoD, present 
to coQscionsness as a feeling, eipends itself in one direction 
only. Very generally it may be observed to expend itself 
ill two ; and it is probable that the discliarge is never abso- 
lutely absent from any one of the three. There is, how- 
ever, variety in the proportions in which the discharge is 
divided among these dificrent channels under different cir- 
cumstances. In a man whose fear impels him to run, the 
mental tension generated is only in part transformed into a 
muBcular etimulus : there is a surplus which causes a rapid 
current of ideas. An agreeable state of feeling produced, 
Bay by praise, is not wholly used op in arousing the suc- 
ceeding phase of the feeling, and the new ideas appropriate 
to it ; but a cerUun portion overflows into the visceral ner- 
vous Bystom, increasiog the action of the heart, and proba- 
bly facilitating digestion. And here we come upon a clasb 
of considerations ftnd facts which open the way to a solu- 
tion of our special 4>rohIcm. 

For starting with the untjnestionable truth, that at any 
moment the existing quantity of liberated nerve-force, 
which in an inscrutable way produces in as the state we 
call feeling, mu»t expend itself in somo direction — must 
generate an equivalent manifestation of force somewhere — 
it clearly follows that, if of the sevRral channels it may 
lake, one is wholly or partially closed, more must be taken 
by the others ; or that if two are closed, the discharge 
ftlong the roraaintng one must be more intense ; and that, 




Wnr SILENT OETEF IB THE DEEPEST GEIEF. 

I oonvcrsely, should anything determme an unusnal efflux id 
I two dircctioD, there will be a. dimbialied efflux in other di- 
f rections. 

Daily erpcrieoce illustrates these concluaions. It ia 
commonly remarked, that the anppression of external agns 
of feeling, makes feeling more intense. Tho deepest grief 
is silent grief. Why? Because the nervous excitement 
not discharged in muscular action, discbarges itself in other 
nervous excitements — arouses more numerons and more 
remote associations of melancholy ideas, and so increases 
the moss of feelings. People who conceal their anger aro _ 
habitually found to bo more revengeful than those who ex- 
plode ui loud speech and vehement action. Why? Be- 
cause, 03 before, the emotion is reflected back, accumulates, 
and intensifies. Similarly, men who, as proved by their 
powers of representatioD, have the keenest appreciation of 
the comic, are usually able to do and say the most ludi- 
crous things with perfect gravity. 

On the other hand, all are familiar with the truth that 
^^ bodily activity deadens emotion. Under great irritation 
^Lvc get relief by walking about rapidly. Extreme effort in 
^H^e bootless attempt to achieve a dcured end, greatly di- 
^Hrainishes the intensity of the de^rc. Those who are forced 
^Hto exert themselves after misfortunes, do not suffer nearly 
^Kso much as those who remain quiescent. If any one wishes 
^f to check intellectual excitement, he cannot choose a more 
efficient method than running till he is exhausted. More- 
over, these cases, in which the production of feeling and 
thought is hindered by detenmning tho nervous energy 
towards bodily movements, have their counterparts in the 
oases in which bodily movements aro hindered by extra 
absorption of nervous energy in sudden thoughts and fuel- 
, If, when walking along, there flashes on you an idea 
Ltbat creates great surprise, hope, or alarm, you atop ; or if 
Uitting cross-legged, swinging your pendent foot, the move- 




idgqL is at onco arrested. From the viscera, too, intcni 

intal action abatracts energy, Joy, disappointment, i 
icty, or any moral perturbation rising to a great height, 
will destroy appetite ; or if food has been taken, will arrest 
digCGlion ; and even a purely intellectual activity, when 
extreme, will do the like. 

Facts, then, fully bear out these d priori inferenco<i 
that the nervoaa excitement at any moment present to 
consciousness as feeling, mu&t expend itself in some way or 
other ; that of the three classes of channels open to it, it 
.must take one, two, or more, according to circumstances; 
Uiat the closure or obstruction of one, must increase the 
disehargo through the others ; and conversely, that if to 
answer some demand, the efflux of nervous energy in one 
direction is unusually great, there must be a corresponding 
decrease of the efflux in other directions. Setting oot 
from these premises, let us now see what interpretation ia 
to be put on the phenomena of laughter. 

That laughter is a display of muscular excitement, ai 
BO illostrates the general law that feeling passing a cert^n 
pitch habitually venta itself in bodily action, scarcely needa 
[vointing ont. It perhaps needs pointing out, however, 
that strong feeling of almost any kind produces this result. 
It is not a sense of the ludicrous, only, which does it ; nor 
are the various forms of joyous emotion the sole additional 
causes. We have, besides, the sardonic laughter and the 
hysterical laughter, which result from mental distress ; to 
which must be added certain sensations, as tickling, and, 
according to Mr, Bain, cold, and some kinds of acute pain. 

Strong feelmg, mental or physical, being, then, the gen- 
vral cause of laughter, we have to note that the mnscular 
tolions constituting it are distinguished from most othen 
by this, that they are purposeless. In general, bodily ino< 
tiau that are prompted by feelings are directed to specU] 
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ends ; ss when we try to escape a danger, < 
secure a grati6cation. But the morements of cliest and 
limbs which we make when laughing have no object. And 
now remark that these quasi-convulsive contractions of the 
masclea, having no object, but being results of an uncon- 
trolled discharge of energy, we may see whence arise their 
special characters — how it happens that certain classes of 
muscles are affected first, and tlien certain other classes. 
I For an overflow of nerve-force, undirected by any motive, 
I will manifestly take first the most habitual routes ; and if 
I these do not aufllce, will next overflow into tha less habit- 
aes. Well, it is through the organs of speech that 
I feeling passes into movement with the greatest frequency. 
The jawa, tongne, and lips are nsed not only to express 
I Btrong irritation or gratification ; but that very moderate 
I flow of mental energy which accompanies ordinary convcr- 
I aation, finds its chief vent through this channel, Ilence it 
I happens that certain muscles round the mouth, small and 
I easy to move, are the first to contract under pleasurable 
emotion. The class of muscles which, next after those of 
articulation, are most constantly set in action (or extra ac- 
tion, we should say) by feelings of all kinds, are those of 
respiration. Under pleasarable or painful sensations we 
r breathe more rapidly : possibly as a consequence of the in* 
1 oreased demand for oxygenated blood. The sensations 
I that accompany exertion also bring on hard-breathing; 
which here more evidently responds to the physiological 
needs. And emotijns, too, agreeable and disagreeable, 
both, at first, excite respiration ; though the last subse- 
quently depress it. That is to say, of the bodily muscles, 
the respiratory are more constantly implicated than any 
Others in those various acts which our feelings impel us to ; 
and, hence, when there occurs an nudirected discharge of 
nervons energy into the mnscular system, it happens that, 
if the quantity be considerable, It convulses not only cer 







tain of the nrtlculatory aod vocal 
which expel air from the lungs. 

Should tlie feeling to be expended be still greati 
amount — too great to find vent in these classes of muBi 
— .inother clasa comes into play. The npper limba 
in motion. Children frequently clap their hands in gle( 
by some adults the hands are rubbed together ; and other(^ 
under still greater intensity of delight, slap their knees and 
Bway their bodies backwards and forwards. Last of a^' 
when the other channels for the escape of the surplus nei 
force have been filled to overflowing, a yet further and 1< 
used group of muscles is spasmodically affected : the heaA 
is thrown back and the spine bent inwai-ds — there is a slight 
degree of what medical men call opisthotonos. Thus, then, 
without contending that the phenomena of laughter in 
their details are to be so accounted for, wo see that in tht 
vtiaemble they conform to these general principles 
feeling excites to muscular action ; that when the musci 
action is miguided by a purpose, the mnaclea first affc 
ai-o those which feeling most habitually Btimulatcs 
that as the feeling to be expended increases ia quantity, 
excites an increasing number of muscles, in a succesait 
determined by the relative frequency with which they 
spend to the regulated dictates of feeling. 

There still, however, remains the question with nrhi 
we set out The explanation hero given applies only to 
laughter produced by acute pleasure or pain : it does m 
apply to the laughter that follows cijrtain perceptions 
incongruity. It is an insuflieient expLinalion that in tbi 
cases, laughter is a result of the pleasure we take in 
caping from the restraint of grave feelings. That this i«- 
[lart-cause is true, Doubtlesfl very oden, as Mr. Bmd saj 
" it ia the coerced form of aerionsness and solemnity wil 
out the reality that gives ua that stiff position from wliii 
a contact with triviality or vulgarity relieves na, to our 
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delight." And in so far as mirlli is caused by iho 
gnsli of agreeable feeling that follows the cessation of men- 
tal strain, it further illuatrates the general principle above 
Bct forth. But no explanation is tins afibrdcd of the mirth 
which ensues when the short silence between the andanta 
and allegro in one of Beethoven's aymphonics, is broken by 
a loud sneeze. In this, and hosta of like cases, the mental 
tODsion is not coerced but- spontaneous — not disagreeable 
but agreeable ; and the coming impressions to which the 
attention is directed, promise a gratification that few, if 
any, desire to escape. ITcncc, when the unlucky sneeze 
occurs, it cannot be that the laughter of the audience is 
due simply to tho release from an irksome attitude of 
mind ; some other cause roust be sought. 

This cause we sliall arrive at by carrying our analysis a 
Btep further. We liave but to consider the quantity of fuel- 
ing that exists under such circumstances, and then to ask 
what are the conditions that determine the direction of its 
discharge, to at once reach a solution. Take a case. You 
are utting in a theatre, absorbed in the progress of an in- 
teresting drama. Some climax has. been reached which 
has aroused yonr sympathies — say, a reconciliation between 
the liero and heroine, aRcr lung and painful misuudcrstaud- 
ing. The feelings excited by this scene are not of a kind 
from which you seek relief; but are, on the contrary, a 
grateful relief from the painful feelings with which you 
have witnessed the previous estrangement. Moreover, the 
sentiments these fictitious personages have fur the moment 
'inspired yon with, are not snuh as would lead you to re- 
joice in any indignity offered to them ; but rather, such aa 
would make you resent the 'jidignity. And now, while 
you are contemplating the reconciliation with a pleasurable 
•ympathy, there appears fi-om behind the scenes a tame 
kid, which, having stared round at the audience, walks up 
to the lovers and snilfs at them. You cannot help juiningr 
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in the roar whicb greets this conlreletnpa. loexplicable 
ia tills irresistible burst on tlie hypothesis of a pleasure 
escaping from meotal rcstraiot ; or on the hypothesis of 
pleasnre from relative increase of scIf-importance, wh< 
witnessing the humiliation of others ; it is readily expli< 
ble if we consider what, in such a case, mnst become of t1 
fL'eling that existed at the moment the incongruity ari 
A largo mass of emotion had been produced ; or, to speal' 
in physiological language, a large portion of the nervow 
system was in a state of tenfiion. There was also great 
expectation with respect to the further ovohilion of the 
scene — a quantity of vagae, nascent thought and emotion, 
into which the esisting quantity of thought and eraotioO'. 
^ about to pass. 

Had there been no iuterrnption, the body of new idcaAJ 
and feelings next excited, would Iiave sufRoed to absorb 
the whole of tbo liberated nervous energy. But now, thi 
large amount of nervous energy, instead of being allowed 
to expend itself in producing an equivalent amount of tlie 
new thoughts and emotions which were nascent, is suddenly 
checked in its flow. - The channels along which ths dis- 
charge was about to take place, are closed. The new chan- 
nel opened — that afforded by the appearance and proceed- 
ings of the kid — ia a smaU one ; the ideas and feeling! 
suggested are not nnmerous and massive enough to carry 
off the nervous energy to be oxpendud. The excess most, 
therefore discharge itself in some other dirctton ; anA. 
in the way already explained, there results an effiax 
through the motor nerves to various classes of the mna>' 
cles, producing the half-conviilsivG actions we ten 
langhter. 

TItis explanation is in harmony with the fact, that whi 
among several persons who witness the same ludicront' 
occurrence, there are some who do not laitgh ; it ifl becaoae 
there has arisen in them an emotion not participated in by 
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tLe rest, and which is BoHic'ientlf massive to absorb al! the 
nasccDt excitement. Among the spectators of an awkward 
tumble, those who preserve their gravity are those in whom 
there b excited a degree of ej-mpalby with the sufferer, 
sufficiently great to serve as an outlet for the feeling which 
the occurrence had turned out of its previous course. 
Sometimes anger carries off the arrested current ; and so 
prevents laughter. An instance of this was lately furnished 
me by a friend who had been witnessing the feats at 
Frnnconi's, A tremendous leap had just been made by an 
acrobat over a number of horses. The clown, seemingly 
enviooa of this success, made ostentatious preparation for 
doing the like ; and then, taking the preliminary run with 
immense energy, stopped short on reaching the first horse, 
and pretended to wipe some dust from its haunches. In the 
majority of the spectators, merriment ivas excited ; but in 
my friend, wound up by the expectation of the coming leap 
to n state of great nervous tension, the effect of the baulk 
was to produce indignation. Experience thus proves 
what the theory implies : namely, that the discharge of 
arrested feelings into the muscular system, takes place 
only in the absence of other adequate channels — does not 
take place if there arise other feelings equal in amount to 
those arrested. 

Evidence still more conclusive is at hand. If we con- 
trast the incongruities wliich produce laughter with those 
which do not, we at once see that in the non-!udicrous ones 
the UDexpected state of feeling aroused, though wholly 
different in kind, is not less in quantity or intensity. 
Among incongrnilies that may excite anything but a laugh, 
Mr. Biun instances — " A decrepit man under a heavy bur- 
den, five loaves and two fishes among a multitude, and all 
unfitness and gross disproportion ; an iostrument out of 
tune, a fly in ointment, snow in May, Archimedes studying 
geometry in a siege, and all discordant things ; a wolf in 
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sheep's clotliing, a breach of bargain, and fiilaeliood in gen- 
eral; the muititudo taking the law in their own hands, 
and everything of the nature of disorder ; a corpee at a 
feast, parental ciuelty, filial iugratitade, and whatever ia 
unnatural ; the entire catalogne of the vanities given by 
Solomon, are all Incongrnous, but they cause feelings of 
pain, anger, sadness, loathing, rather than mirth." Now 
hi these cases, where the totally nnliko state of conscioua- 
nesB suddenly produced, is not inferior in mass to the 
preoedmg one, the conditions to laughter are not ful- 
Gllcd. As above shown, laughter naturally results only 
when consciousness is iinawarcs transferred from great 
things to small — only when there is what we call a dtsceini- 
iriff incongruity, 

And now observe, finally, the fact, alike inferable d 
priori and illnstrated in experience, that an ascending 
incongruity not only fails to canse laughter, but works on 
the moacalar system an effect of exactly the reverse kind. 
When ailer something very insignificant there aiises with- 
out anticipation something very great, the emotion we call 
wonder results ; and this emotion is accompanied not by 
an excitement of the ronsclcs, but by a relaxation of them. 
In children and country people, that falling of the jaw 
which occurs on witnessing something that is imposing and 
nnexpeeted, exemplifies this effect. Persons who hava, 
been wonder-struck at the production of very striking! 
results by a seemingly inadequate cause, arc freqaentlyl 
described as unconstuously dropping the things they held' 
in their hands. Such are just the effects to be anUoipated. 
After an average state of consciousness, absorbing but a 
small quantity of ner%'ons energy, is aroused without Iha 
slightest notice, a strong emotion of awe, terror, or admi- 
ration ; Joined with the astonishment due to an apparent 
want of adequate causation. This new state of consoiou^ 
acss demands far more nervous energy than that whifih H| 
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haa suddenly replaced ; and this increased absorption of 
nervona energy in mcotal chaogea, involvea a temporary 
dtminotion of the outflow in other directions : wlience the 
pendent jaw and the relaxing grasp. 

One farther observation is worth making. Among the 
fievoral sets of channels into which surplus feeling might bo 
diaobarged, was named the nervous system of the viscera. 
The sudden overflow of an arrested mental excitement, 
which, as we hare seen, results from a descending incon- 
gruity, mnst doubtless stimulate not only the muscular sy»- 
tcm, as we see it does, but also the internal organs ; tha 
heart and stomach must come in for a share of the dis- 
charge. And thus there seems to be a good physiological 
basis for the popular notion that mirth-creating excitement 
£icilitates digestion. 

Though in doing so I go beyond t!ie boundaries of 
the immediate topic, I may fitly point out that the method 
of inquiry here followed, is one which enables us to 
understand various phenomena besides those of laugh- 
ter. To show the impoitance of pursuing it, I will in- 
dicate the explanation it furnishes of anotlicr £imiliar class 
of facts. 

All know how generally a large amount of emotion dis- 
turbs tho action of the intellect, and interferes with the 
power of expression. A speech delivered with great 
&oiIity to tables and chairs, is by no means so easily deliv- 
ered to an audience. Every schoolboy can testify that his 
trepidation, when standing before a master, has often dis- 
abled him from repeating n lesson which he had duly 
learnt. In explanation of this we commonly say that the 
attention is distracted — that the proper triun of ideas is 
broken by the intrusion of ideas that are irrelevant. But 
the question Li, in what manner does unusual emotion 
produce this eflect; and we are here supplied with a 
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tolerably obvious answer. The rppetilion of a lesson, 
set speech previously thought ont, implies the flow of 
very moderate amount of nervous eicitement through s 
coniparalivtly narrow channel. Tho thing to be done is 
BJOTpIy to call up in succession certain previously-arranged 
ideas — a process in which no great amount of mental 
energy is expended. Hence, when there is a large quantity 
of emotion, which must bo discharged in some direction or 
other ; and when, as usually happens, the restricted series 
of intellectual actions to be gone through, does not euffice 
to carry it off; there result discharges along other channels 
besides tho one prescribed : there are aroused varions 
ideas foreign to the train of thought to be pursued ; and' 
these tend to exclude from consciousness those whiobf^ 
should occupy it. 

And now observe the meaning of those bodily actional 
spontaneously set up under these circumstances. 
school-boy saying hia lesson, commonly has liis fingers 
actively engaged — perhaps in twisting about a broken pen, 
or perhaps squeezing the angle of his jacket; and if told to 
keep his hands still, he soon again falls into the same or a 
similar trick. Many anecdotes are current of public spealc 
ers having incurable automatic actions of this class : barris- 
ters who perpetually wound and unwound pieces of tape; 
members of parliament ever putting on and taking off th^ 
spectacles. So long as such movements are unconsciouH, 
they facilitate the mental actions. At least this seems tk 
fair inference from the fact that confusion frequently ro. 
suits from putting a stop to them: witness the case nar- 
rated by Sir Walter Scott of his 8chool*fcllow, who became 
unable to say his lesson after the removal of the waistcoat- 
button that he babituaily fingered while in class. Bat 
why do they facilitate tho mental actions ? Clearly be- 
cause they draw off a portion of tho surplus 
Bxdtemcnt. If, as above explained, tho quantity of ra< 
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lal energy generated U greater than can find vent along 
the Barrow channel of thought tliat Is open to it ; and if, 
in consequence, it is a]>t to produce confuuon by rnsbiug 
into other channels of thought ; then by allowing it au 
exil throngh the motor nerves into the muscular Bystcm, 
the pressure is dimiuishud, and irrelevant ideas are lesa 
likely to intrade on consciousness. 

Tliis further illustration will, I think, justify the posi- 
tion that Bomethlng may bo achieved by pursuing In other 
cases this method of psychological mquiry. A completo 
explanation of the phenomena, requires ns to trace out 
all the consequences of any given state of conscious- 
neas ; and we cannot do this without studying the effects, 
bodily and mental, as varying in quantity at each other's 
expense. We should probably learn much if wo in 
every case asked — Where is all the nervous energy 
goaei 
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"VTT" HEN Carlo, Btanding, chained to liis kennel, i 

VV liiB master in the distance, a sligbt motion of the I 
tail indicates his but faint hope that ho is about to be let 
out. A much more decided wagging of the tail, passing 
by-and-by into lateral tindulations of the body, follows hU 
master's nearer approach. When hands are laid on his 
collar, and ho knows that he is really to have an outing, 
his jumping and wriggling are snch that it ia by no meana 
ejvsy to loose his fastenings. And when ho finds himself 
actually free, his joy eipcnda itself in bounds, in pirouettes, 
and in scourings hither and thither at the top of his speed. 
Puss, too, by erecting her tail, and by every time raising 
her back to meet the caressing hand of her mistress, 
similarly expresses her gratification by certain muscular 
actions ; as likewise do the parrot by awkward dancing 
on his perch, and the canary by hopping and fluttering 
about his cage with unwonted rapidity. Under emotions 
of an opposite kind, animals equally display muscnlar 
excitement. The enraged lion lashes his aides with liii , 
tail, knits his brows, protrudes his claws. The cat B 
up lier back ; the dog retracts his upper lip ; the borM I 
throws back his cars. And in the struggles of creatar 
in pain, wo see that the like relation holds between e 
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eitcmcut of (be muselea and excitement of the ncrrea of 
Bensatioo. 

Iq onrsclves, distin^ishcd from lower creatures as we 
are by feelings alike more powerfol and more varied, 
parallel facts are at once more conspicuoos and more na- 
meroQS. We may coDveniently look at them in gronpa. 
We shall find that plcasnrable sensations and painful sen- 
■atious, pleasurable emotions and piunfnl emotions, all 

I tend to produce active demonstrations in proportion to 

' their intensity. 

In children, and even in adults who are not lestrained 
by regard for appearances, a highly agreeable taste is 
followed by 3 smacking of the lips. An infant will laugh 
and bound in its nurse's arms at the sight of a brilliant 
colour or the hearing of a now sound. People are apt to 
beat time with head or feet to music which particularly 
pleases them. In a sensitive person an agreeable perfnme 

' will produce a smile ; and smiles will be seen on the faces 
of a crowd gazing at some splendid burst of fireworks. 
Even the pleasant sensation of warmth felt on getting to 
the fireside out of a winter's storm, will similarly express 
itself in the face. 

Painful sensations, being mostly far more intense than 
pleasurable ones, cause muscular actions of a much more 
decided kind. A sudden twinge produces a convulMve 
start of the whole body. A pain less violent, but oon- 
tinuoas, is accompanied by a knitting of the brows, a act- 
ting of the teeth or biting of the lip, and a contrac- 
tion of the features generally. Under a persistent pain 
of a severer kind, other muscular actions are added: 
the body is swayed to and fro ; the hands clench any- 
thing they can lay hold of; and should the agony rise 
Blill higher, the sufferer rolls about on the floor almost con 
rulsed. 

Though more varied, the natural language of the plea«> 
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arable emoltons cornea within tlic same generalization. 
bmile, which is the commonest espresaon of gratified fe 
ing, is a contraction of certain facial muscles ; and when 
the smile broadens into a laugh, we see a more violent and 
more general mnscular excitement produced by an intenser 
gratification. Rubbing together of the hands, and that 
other motion which Dickena some where deacribes aa 
"washing with impalpable aoap in invisible water," ba»e 
like implications. Children may often bo seen to "jump 
for joy." Even in adults of excitable temperament, an 
action approaching to it is aomotimea wilneasod. And 
dancing has all tbe world through been regarded as natural 
to an elevated atate of mind. Many of tbe special emo- 
tions show themaelvca in special mnsoular actions. The 
gratification resulting from succesa, r^ea the head and 
gives firmness to the gait. A hearty grasp of the hand is 
currently taken as indicative of ti-iendship. Under a gush 
of affection the mother clasps her child to her breast, feel- 
ing as though she could squeeze it to death. And so in 
sundry other caaea. Even in that brightening of the eye 
with which good news ia received wo may trace the samo 
truth ; for this appearance of greater brilliancy is doe to 
an extra contraction of the muscle which raises the eyelid, 
and BO allows more light to fall upon, and be reflected from, 
the wet surface of tho eyeball. 

The bodily indications of painful emotions are equally 
numerous, and still more vehement. Discontent is ebowu 
by raised eyebrows and wrinkled forehead; disgust by a 
curl of the lip ; offence by a pout. Tho impatient man 
beata a tattoo with his fingers on the tabic, swings his pen- 
dent leg with increasing rapidity, gives needless pokings to 
the fire, and presently paces with hasty strides about the 
room. In great grief there is wringing of the hands, and 
even tearing of the bair. An angry child stamps, or rolU 
on its buck and kicks its heels in tho air ; and in mat 
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IDgcr, Grst showing itself in frowna, in distended nostrils, 
in compressed lips, goes on to produce grinding of the 
teeth, clenching of the fingers, blon-s of the fiat on the ta- 
ble, and perhaps ends in a violent attack on tfao oSeoding 
person, or in throwing abont and breaking the fumitaro. 
Prom that pursing of the mouth indicative of slight dis- 
pleasure, np to the frantic stnigglca of the maniao, we shall 
find that mental irritation tciid:i to vent itself in bodily ac- 
tivity. 

All feelings, then — sensations or emotions, pleasurable 
or palnfiil — have tliia common characteristic, that they are 
mnscolar stimuli. Not forgetting the few apparently ex- 
ceptional cases in which emotions exceeding a certain inten- 
sity produce proslration, wo may set it down aa a general 
law that, alike in man and animals, there is a direct connec- 
tion between feeling and motion ; the last growing more 
vehement as the first grows more intense. Were it allow- 
able here to treat the matter scientifically, we might trace 
this general law down to the principle known among phys- 
iologists as that of re^ex action.* Without doing this, 
however, the abovo nnmerous instances justify the general- 
ization, that mental excitement of all kinds ends in excitc- 
imcnt of the muscles ; and that the two preserve a more or 

constant ratio to each other. 



" But what has all this to do with The Origin and 
I Function of Music f " asks the reader. Very much, as 
I -VQ shall presently see. All ninsie is originally vocal. All 
Tocal sounds are prodnced by the agency of certain mus- 
cles. These mnacles, in common with those of the body at 
large, are excited to contraction by pleasurable and painful 
feelings. And therefore it is that feelings demonstrate 
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themsclres in sounds as well aa in movements. TbcrefoM 
It is that Carlo barks as well as leaps when he U let ool — 
that puss purrs as well aa erects her tail — that the canary 
chirps as well as flutters. Therefore it is that the angrjr 
lion roars while he lashes his sides, and the dog growls 
wliiic he retracts liis lip. Therefore it is that the mumcd 
animal not only Etrnggtes, but howls. And it is from this 
catise that io human beings bodily suffering expresses itself 
not only in contortions, but in shrieks and groans — that in 
anger, and fear, and grief, the gesticulations are accompa- 
nied by shouts and screams — that delightM sensations are 
followed by esclaraations — and that we hear screams of joy 
and shouts of exultation. 

Wo have here, then, a principle underlying all Tocal 
phenomena ; including those of vocal music, and by consc- 
quenco those of music in general. The muscles that move 
the chest, larynx, and vocal chords, contracting like other 
muscles ill proportion to the intensity of the feelings; ev- 
eiy different contraction of these muscles involving, as it 
doe*, a different adjustment of the vocal organs; every dit 
fiTonl adjustment of the vocal organs causing a change in 
the Round omitted i — it follows that variations of voice are 
Iho pliyslologios] results of variations of feeling ; it follows 
that each iiiflcotiun or modulation is the natural outcome 
of Homo passing emotion or sensation; and it follows that 
llio explanation of all kinds of vooU expression, must bo 
nought in thia general relnlinn between mental and muscu- 
lar oxeitementH, Let us, then, see whether we cannot thus 
uoeounl for the cliJef pecntiariiies in the utterance of the 
ftHilinga: grouping those peculiarities under the heads of 
hutlnr*!, qmility, or timftrc, ;ii(iA, inliTvals, and rate ( 
variation. 

Uetweon the lunga and the org.ans of voice, there] 
much the same relation as between iho hcllowaof an orj 
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■And its pipes. And as the loudness of the sound given out 
by an organ-pipe increases with the strength of the blast 
from the bellows ; so, other things equal, the loudness of a 
vocal sound increases with the etrcngth of the blast front 
the lungs. But the expnlaion of air from the lungs is ef- 
fected by certain muscles of the chest and abdomen. The 
force with which these muscles contract, is proportionate 
to the intensity of the fooling experienced. Hence, d priori, 
loud sounds will be the habitual results of strong feelings. 
That they are so we have daily proof. The pain which, if 
moderate, can be borne silently, causes ontcries if it be- 
comes extreme. While a slight vexation makes a child 
whimper, a fit of passion calls forth a howl that disturbs 
iigbbourhood. When tho voices in an adjacent room 
'Iwcomo tmoaually audible, wo infer anger, or surprise, or 
l|Oy. Loudness of applause is significant of great appro- 

l^lstioa ; and with uproarious mirth we associate the ide.t of 
igh enjoyment. Commencing with the silence of apathy, 
find that tho utterances grow louder as the sensations 
■or emotions, whether pleasurable or painful, grow stronger, 
That dificrent qualities of voice accompany different 
mental states, and that under states of excitement the tones 
BTO more sonorous than usual, is another general fact ad- 
itting of a parallel explanation. The sounds of common 
iversation have but little resonance; those of strong 
leling have much more. Under rising ill temper the voice 
acquires a metallic ring. In accordance with her constant 
mood, the ordinary speech of a virago has a piercing qual- 
ity quite opposite to that softness indicative of placidity. 
A ringing laugh marks an especially joyous temperament. 
Grief unburdening itself nscs tones approaching in timbre 
to those of chanting : and in bis most pathetic passages an 
eloquent speaker similarly falls into tones more vibratory 
ilhan those common to him. Now any one may readily 
Bonvince himself that resonant vocal sounds can bo pro 
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duced only by a ocrtatn muecular cSort additional to 
ordinarily needed. If after utteriug a vord in bis s] 
mg voice, tlie reader, witliout cbanging the pitcli or the 
loudneflS, vill Bind tbis word, be will perceive that before 
he C3U dng it, be has to alter the adjustment of the vocal 
organs ; to do which a certain force mnst be used ; and by 
putting his fingers on that external prominenca marking 
the top of the larynx, he will liave further evidence that to 
produce a sonorous tone the organs mnat be drawn out of 
their usual position. Thus, then, the fact that the tones of 
excited feeling are more vibratory than those of common 
conversation, is another instance of the connexion betweec 
mental excitement and muscular excitement. The 8] 
ing voice, the recitative voice, and the ringing voice, 
ei-ally exempliiy one general principle. 

That the pitch of the voice varies according to the 
lion of the vocal muscles, scarcely needs saying. All 
that the middle notes, in which they convei-ae, are 
without any appreciable effort ; and all know that to make 
either very high or very low notes requires a considerable 
efibrt. In either ascending or descending fi*om the pitch 
of ordinary speech, we arc conscious of an increaang mus- 
cular strain, which, at both extremes of the register, be- 
comes positively painful. Hence it follows from our gen- 
eral principle, that while indifference or calmness will use 
the medinm tones, the tones used during excitement will 
be either above or btlow them ; and will rise higher and 
higher, or fall lower and lower, as the feelings grow 
stronger. Tliis physiological deduction we also lind to be 
in harmony with famihar facts. The habitual sufferer ut- 
ters lus complaints in a voice raised considerably above the 
mtural key ; and agonizing paiu vents itself in either 
Hhticks or groans — in very high or very low notes. Be^n- 
i&0% at his talking pitch, the cry of the disappointed orcbia 
gram more shrill as it grows louder. The " Oh I " of U< 
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rtoniebincnt or delight, begins several notes below the mid 
die voice, and descends still lower. Anger expresses it- 
self in high tones, or else in " curses nit loud but deep." 
Deep tones, too, are always used in uttering strong re- 
proaches. Such an exclamation ns " Beware ! " if made 
dramatically — that is, if made with a show of feeling — 
mnst be many notes lower than ordinary. Further, we 
have groans of disapprobation, groatis of horror, groans 
of remorse. And extreme joy and fear are alike accompa- 
nied by shrill outcries. 

Nearly allied to the subject of pitch, is tliat of inter- 
vals/ and the explanation of them carries oar argument a 
rtep further. "While calm speech is comparatively monot- 
onous, emotion makes use of fifths, octaves, and even wider 
intervals. Listen to any one narrating or repeating some- 
thing in which be has no interest, and his voice will not 
wander more than two or three notes above or below his 
medinm note, and that by small steps ; but when be conies 
to some exciting event he will be heard not only to use the 
higher and lower notes of his register, but to go from one to 
the other by larger leaps. Being unable in print to imitate 
those tnut^ of feeling, we feel some difficulty in fully real- 
izing them to the reader- But we may suggest a few re- 
membrances which will perhaps call to mind a sufficiency 
of others. If two men bving in the same place, and fre- 
quently seeing one another, meet, say at a publio assembly, 
any phrase with which one may be heard to accost the 
other — as " Hallo, are you here ? " — will have an ordinary 
intonation. But if one of them, after long absence, has 
unexpectedly returned, the expression of surprise with 
which his fiiend may greet him — " Hallo I how came you 
hore ? " — will be uttered in much more strongly contraated 
B. The two syllables of the word " Ilallo " will be, 

■the one much higher and the other much lower than be- 
10 
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fore ; and the rest of the sentence will similaily 
deHcend by^ longor steps. 

Again, if, supposing her to be in an adjoining room, the 
niistrosa of the house calls " Blary," the two syllables of 
the name will be spoken in an ascending interval of a third. 
If Mary does not reply, the call will be repeated probably 
in a descending fifth ; implying the Blightest ihade of aa- 
noyance at Mary's inattention. Should Mary slill make 
no answer, the increasing annoyance will show it^lf by the 
use of a descentling octave on the neit repetition of the 
calU And supposing the silence to continue, the lady, if 
not of a very even temper, will show her irritation at 
Mary's seemingly intentional negligence by finally cilling 
her in tones still more widely contrasted — the first syllable 
being higher and the last lower than before. 

Now, these and analogous facts, which the reader will 
readily accumulate, clearly conform to tho law laid down. 
For to make large intervals requires more muscular aoUoii 
than to make small ones. But not only is the extent of to. 
cal intervals thus explicable as due to the relation between 
nervous and muscular excitement, but also in some degree 
their direction, as ascending or descending. The middle 
notes bebg those which demand no appreciable efibrt of 
muscular adjnstment ; and the efibrt becoming greater as 
we either ascend or descend ; it follows that a departure 
from the middle notes in either direction will mark increas- 
ing emotion ; while a return towards the middle notes will 
mark decreasing emotion. Hence it happens that an en- 
thusiastto person uttering such a sentence as — " It was the 
most splendid sight I ever saw I " will ascend to the first 
syllable of the word " splendid," and thence will descend : 
the word " splendid " marking the climas of the fueling 
produced by the recolleoiion. Hence, again, it happens 
that, nnder some extreme vexation produced by anothn'* 
stupidity, an irascible man, exclaiming — "What 3 
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-fenndod fool the fellow is I " will begin somewhat below hifi 
middle voice, and descending to the word " fool," which 
he will utter in one of hia deepest notes, wit! then ascend 
ag^n. And it maybe remarked, that the word "fool" 
will not only be deeper and louder than the rest, bnt will 
also hOiTc more ompfaasia of arLicnlation — another mode In 
which muscnlar excitement is shown. 

There is soma danger, however, in giving instances like 
; seeing that as the mode of rendering will vary accor- 

ig to the intensity of the feeling which the reader feigns 
to himself, the right cadence may not he hit npon. With 
nngle words there is less difficnlty. Thus the " Indeed ! " 
with which a surpriaing fact is received, mostly begins on 
the middle note of the voice, and rises wilh the second syl- 
lable; or, if disapprobation as well as astonisliment is felt, 
Ihe first ayllnble will he below the middle note, and the 
Bccond lower slill. Conversely, the word " Alas 1 " which 
marks not the rise of a paroxysm of grief, but its decline, 
is ottered in a cadence descending towards the middle 
note ; or, if tlie first syllable is in the lower part of the 
register, the second ascends towards the middle note. In 
the " Heigh-ho I " expressive of mental and mnscnlar pros- 
tration, wo may see the same troth ; and if the cadence ap- 
propriate to it he inverted the absurdity of the oifect clearly 
shows how the meaning of intervals is dependent on tho 
principle we have been illustrating. 

The remaining characteristic of emotional speech which 
we have to notice is that of variaiilitij of pitch. It Is 
wjarcely posaib.D here to convey adequate ideas of this 
^ore complex manifestation. Wo must be content with 

iply indicating some occasions on which it may ho ob- 
!r*ed. On 3 meeting of friends, for instance — as when 
there arrives a party of mnch-wished-for visitors — the voices 
of all will be heard to undergo changes of pitch not only 
^ater bnt much mora numerous than usual. If aspeaker 
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Dt a pnblic meeting is interrupted by some squabble among 
those he is uddrGsstng', bia comparatircly level tones will 
be in marked contrast with the rapidly changing one of the 
dispQtantB. And among children, whose feelings are less 
under control than those of adults, this peculiarity is still 
more decided. During a scene of compliunt and recrimi- 
nation between two excitable little giria, the voices may bo 
heard to rnn up and down the gamut several times in each 
sentence, lu such cases we once more recognise the same 
law : for mu3cular excitement is shown not only in Btrength 
of contraction but also in the rapidity with which different 
niuscniar adjustments succeed each other. 

Thus we £nd all the leading vocal phenomena to have a 
physiological basis. They are so many manifestations of 
llie general law that feeling is a stimulus to muscular action 
— O law conformed to throughout the whole economy, not 
of man only, but of every sensitive creature — a law, there- 
fore, which lies deep in the nature of animal organization. 
The cxpresaiveness of these various modificalJons of voice 
is therefore innate. Each of lis, from babyhood upwards, 
has been spontaneously making them, when under the va- 
rious sensations and emotions by which they are produced. 
Having been conscious of each feeling at the same time 
that we heard ourselves malce the consequent sound, we 
have acquired an established association of ideas between 
such sound and the feeling which caused it. When tho 
like sound is made by another, we ascribe the like feeling 
to him ; and by a fiirther consequence we not only ascribe 
to him that feeling, but have a certain degree of it aroused 
in ourselves : for to become conscious of the feeling which 
another ia experiencing, is to have that feeling awakened 
in our own consciousness, which is tho eame thing as espe- 
riencing the feeling. Thns these various modifications of 
Voice become not only a language through wliich we i 
dcrstand the emotions of others, but also tho means of fl 
citing our sympathy with such emotions. 
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Havo we not here, then, adequate data for a tbeory of 
These vocal peculiarities which indicate excited 
»©ling, are those which especiaUy dittinguith song from or- 
1/ ^jeech. Everyone of the alterations of voice which 
we have found to be a physiological result of pain or pleas- 
ure, is carried to ila greatest extreme in vocal music For 
instance, we saw that, in virtao of tho general relation be* 
twecn mental and muscular escitcment, one characteristic 
of passionate utterance is loudness. Well, its comparative 
loudness is one of the distinctive marlcsof song as contrast- 
ed with the ajieech of daily life ; and further, the forte 
passages of an air are those intended to represent the climax 
of its emotion. We next saw that the tones in which emotion 
expresses itself, ore, in conformity with this same law, of a 
more sonorous timbre than those of calm conversation. 
Here, too, song displays a still higher degree of the pecu- 
liarity; for the singing tone is the most resonant we can 
make. Again, it was shown that, from a like cause, men- 
tal excitement vents itself in the higher and lower notes 
of tho register ; using the middle notes but seldom. And 
it scarcely needs saving that vocal miiBic is still more dis- 
tinguished by its comparative neglect of the notes in which 
we talk, and its habitual use of those above or below them 
and, moreover, that its most passionate elTects are common- 
ly produced at the two extremities of its scale, but especi- 
ally the upper one. 

A yet further trait of strong feeling, wrailarly accounted 
for, was the employment of larger intervals than are em- 
ployed in oommoa converse. This trait, also, every ballad 
and aria carries to an extent beyond that heard in the 
spontaneons utterances of emotion : add to which, that tho 
direction of these intervals, which, as diverging from or 
• Booverging towards the medium tones, we found to ha 
^ysiologicallj expressive of increasing or decreasing emo- 
may he observed to have in music like meanings 
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Onco moro, it was pointed out that not only extremo but 
rapid variatiotis of pitcb, are characteristio of mental ex- 
citement; and onoe more we see in tho quick clian^s 
every melody, that song carries the cliaracteriatic as ' 
not farther, TbiiB, in respect alike of loudness, 
pilch, intervals, and rate of variation, song emplovB 
exaggerates the natural langnago of the emotions ; — it arisea 
from a systematic combination of those vocal peculiarities 
which are the physiological effects of acute pleasure and 
pain. 

Besides these chief characteristics of song as distinguish- 
cJ from common speech, there are sundry minor ODi 
similarly explicable as due to the relation between meni 
and muscular excitement ; and before proceeding furilw 
those eliould be briefly noticed. Thus, certain pae 
and perhaps all passions when pushed to an extreme, pi 
dace (probably through their influence over the action 
the heart) an effect the rovei-so of that wliich has bei 
scribed : tiiey cause a physical prostration, one symptom of 
which is a general relaitation of the muscles, and a conae- 
qiient trembling. Wo have the trembling of anger, of 
fear, of hope, of joy ; and the vocal muscles being implicat- 
ed with tho rest, the voice too becomes tremulous. Now, 
in Kinging, this trcmnlousnesa of voice is very effectively 
used by some vocalists in highly pathetic passages 
times, indeed, because of its effectiveness, too mu 
by them — as by Tainberlik, for instance. 

Again, there is a mode of musical execution known 
tho staccato, appropriate to energetic passages— to passaj 
expressive of exhilaration, of resolution, of confident 
The action of the vocal muscles wliicli produces this etaxt- 
onto style, is analogous to the muscular action which pro- 
duces the sharp, decisive, energetic movements of body ift- 
dicAting these states of mind ; and therefore it is that 
Btaocato stylo has the meaning we ascribe to it. Convoi 
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ly, BliiiTcd intervals are expressive of gentler and less active 
feellogs; aa<l arc so because ibey imply the smalkrmuscu- 
lar \-ivaeity due to a lower mental energy. The difference 
of effect resulting from difference of lime la music, is also 
sttribntablc to tbe same law. Already it has been pointed 
oat that the more fiequent changes of pitch which ordini^ 
lily result from passion, arc imitated and developed in song ; 
mnd here we have to add, that tbe various rates of such 
inges, appropriate to tbe different styles of ninsic, are 
;ber traits having tbe Bame derivalion, Tho slowest 
lovemente, largo and adagio, are used where such deprcss- 
emotiotts as grief, or such unexciting emotions as rcr- 
p be portrayed ; while the more rapid move 
ments, andante, uUegro, prento, rcproBont successively in- 
creasing degrees of mental vivacity; and do this because 
they imply that muscular activity which flows from this 
mental vivacity. Even tho rhythm, wliicb foi-ras a lomaln- 
ing distinction between song and speech, may not improb- 
ably have a kindred cause. Why the actions excited by 
strong feeling should tend to become rhythmical, is not 
Tery obvions; but that they do bo there are divers evlden- 
There is the swaying of tho body to and fro under 
)r grief, of tbo leg under impatience or agitation. 
Dancing, too, is a rhythmical action natural to elevated emo- 
tion. That under escitement speech acquires a certain 
rhythm, wo may occ.tBion."dly perceive in tbe highest efforts 
of an orator. In poetry, which is a form of speech used 
for tbe better expression of emotional ideas, we have this 
rhythmical tendency doveloiwd. And when we bear in 
mind that dancing, poetry, and music are connate — are ori- 
ginally constituent parts of the same thing, it becomes 
clear that the me.isured movement common to tbem all im- 
plies a rhythmical action of the whole system, tho voeal ap- 
[nratua included ; and that so tbe rhythm of music is a more 
Bubtio and complex result of this relation between mental 
snd maeciilar excitement. 
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But it ia time to i-nd this annlysis, which, possibly va 
navo already carried too fur. It la not to be supposed that 
tho more Bpeclal peculiarities of mu.'ucal expressioa are to 
be definitely explained. Though probably they may all in 
fiomo way conform to the principle that has been worked 
cat, it is obriously impracticable to trace that principle in ita 
moro ramified applications. Nor ia it needful to our ar^- 
ment that it shoiild bo so traced. Tho foregoing facta 
Buffieiently prove that what we regard as tho distmctivo 
traits of song, are simply the traits of emotional speech in- 
tcnaificd and systematized. In respect of its general ohar- 
acteristics, we think it has been made clear that vocal niti-_ 
sic, and by consequence all music, is an Idealization of 
natural language of passion. 



As far as it goes, tho scanty evidence furnished by 
tory confirms this conclusion. Note first tho fact (i 
properly an historical one, but fitly grouped with suohj 
that the dance-chants of savage tribes are very monoton- 
ous ; and in virtue of their monotony are much more nearly 
allied to ordinary speech than are the songs of civilized 
races. Joining wilh this the fact that there are still extant 
among boatmen and others in the Kast, ancient chants of a 
like monotonous character, we may infer that vocal masio 
originally diverged from emotional speech in a gradi 
unobtrusive manner ; and this is the inference to whi 
our argument points. Further evidence to tho 
effect is supplied by Greek history. The early poems 
the Greeks — which, bo it remorabered, were sacred le- 
gends embodied in that rhythmical, metaphorical language 
which strong feeling excites — were not recited, but ohanb. 
ed : the tones and tho cadences were made musical by tl 
lame induences which made the speech poetical. 

By those who have mvestigated the matter, this chai 
ing is believed to have been not what we call singing, bi 
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'nearly allied to onr recitative ; (far siiDpIer indeed, if wb 
may judge from the fact that tlie early Greek lyre, whiuh 
had but /imr strings, was played in unison with the voice, 
which was therefore conliued to four notes ; ) and as such, 
much less remote from common speech than our own siog- 
ing is. For recitative, or musical recitation, is in al'. r&> 
pecta intermediate between speech and Eong. Its average 
effects are not bo loud as those of song. Its tones arc less 
Bonorons m timbre than those of song. Commonly it di- 
Yerges to a smaller extent from the middle notes — uses 
notes neither so high nor so low in pilch. The inienials 
habitual to it are neither so wide nor bo varied. Its rata 
of variation is not so rapid. And at the same lime that ita 
primary rhythm is less decided, it has none of that second- 
ary rhythm produced by recurrence of the same or parallel 
musical phrases, which is one of the marked character- 
istics of Hong. Thus, then, wo may not only infer, from 
the evidence furnished by existing barbarous tribes, that 
the vocal music of pre-historio limes wns emotional speech 
very slightly exalted ; bnt we see that the earliest vocal 
music of which we have any account, differed much less 
from emotional speech than does the vocal muac of onr 
days. 

That recitative — ^beyond which, by the way, the Chinese 
and Hindoos seem never to have advanced — grew naturally 
out of the modulations and cadences of strong feeling, we 
.deed still current evidence. There are even now 
to be met with occasions on which strong feeling vents 
itBelf in this form. Whoever has been present when a 
meeting of Quakers was addressed by one of their preach- 
ers (whose practice it is to speak only under the influence 
of religious emotion), most have been struck by the quite 
unusual tones, like those of a subdued chant, in wliich the 
address was made. It is clear, too, that the intoning used 
m some churches, is representative of this same mental 
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etntc; and has been adopted on acconnt of the instiDctivelj 
felt congruity between it and the contrition, BupplicaUou. 
or reverence verbally expressed. 

And if, as we have good reason to boHeve, reatatif 
arose by degrees out of emotional speech, it becomea mi 
fest that by a continuance of the same process song 
aiisen out of recitative. Just as, from the orations and 
legends of savages, expressed in the metaphorical, allegori- 
cal style natural to tbem, there sprung epic poetry, ont of 
which lyric poetry was afterwards developed ; so, from the 
exalted tones and cadences in which sucb orations and le- 
gends were delivered, cnmc the chant or rentative mnsic, 
from whence lyrical music has since grown up. And there 
has not only thus been a simultaneoiia and parallel genesis, 
but there is also a parallelism of results. For lyrical poetry 
differs from epic poetry, just as lyrical music differs from 
locilative : each still further intensllies the natural language 
of the emotions. Lyrical poetry is more metaphorical, 
more hyperbolic, more ellipiiod, and adds the rhythm of 
lines to the rhythm of feet ; just as l3Tical music is louder, 
more souorous, more extreme in its intervals, and adds ibe 
rhythm of phrases to the rhythm of bars. And tho known 
fact that out of epic poetry the stronger passions developed 
lyrical poetry as their appropriate vehicle, Etrcngtbens tbo 
inference that they similarly developed lyrical music out of 
recitative. 

Nor indeed are wo without evidences of the transition. 
It needs hut to listen (o an opera to hear tho leading gra- 
dations. Between tho comparatively level recitative of 
ordinary dialogue, tbo more varied recitative with wider 
intervals and higher tones used in exciting scenes, the 
still more musical recitative which preludes an air, and 
the air itseli; tho sncccssivo steps arc but small; and 
Ibe f'let that among sirs themselves gradations of like 
tialiirii mny bo traeed, further conlirnis the eoncluaion 
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Aiat iho highest form of vocal miisio was arrived at l>y 
tkgrecs. 

Moreover, wo have some clue to the inflnences which 
I lltave induced thiadeveloproent; and may roughly conceive 
(be process of it. As the tones, intervals, and cadeooos of 
strong emotion were the elements out of which song waa 
elaborated ; so, we may expect to find that still stronger 
emotion prodnced the elaboration : and wo have evidence 
implying this. Instances in abundance may be cited, show 
ing that musical composers are men of extremely acuto 
sensibilities. Tho Life of Mozart depicts him as one of 
intensely activo affections and highly impressionable tem- 
perament. Various anecdotes represent Beethoven as 
Tery susceptible and very passionate. Mendelssohn is do- 
scribed by those who knew him to have been full of lino 
feeling. And the almost incredible sensitivencsa of Chopin 
has been Illnstrated in the memoirs of George Sand, An 
unusually emotional nature being thus the general charac- 
teristic of musical composers, we have in it just the agency 
required for the development of recitative and song. In- 
tenser feeling producing intenser manifestations, any cause 
jof excitement will call forth from such a nature, tones and 
Ohanges of voice more marked than those called forth from 
sn ordinary nature— will generate just those exaggerations 
which we have found to distinguish the lower vocal music 
from emotional speech, and the higher vocal music from 
tho lower. Thus it becomes crodiblo that tho four-toned 
recitative of tho early Greek poets (like all poets, nearly 
allied to composers in tho comparative intensity of their 
feelings), was really nothing more than llio slightly ex- 
aggerated emotional speech natural to them, whieh grew 
by frequent nse into an organized form. And it is readily 
conceivable that the accumulated agency of subsequent 
.^et-musicians, inheriting and adding to the products 
3f those who went before them, sufficed, in the coui-so of 



THE OBIOIM AND FUNCTION ( 



tlie ten ccnttiries which we know it took, to devdope tliil 
four-toned recitative into a. vocal muBic laving a range of 
two octaves. 

Kot only may we m understand how more 
tones, greater extremes of pitch, and wider intervals, W< 
gradually introduced ; but also how there arose a great) 
variety and complexity of musical expression. For tlite 
same passionate, enthusiastic temperament, wbicli naturally 
leads the muacal composer to eipresa the feelings possessed 
l)y others as well aa himself, in extretner intei'\'!ds and 
marked cadences than they would use, also leads bim 
give musical utterance to feelings which they either do 
experience, or experience in but slight degrees. In virtne 
of this general susceptibility wbicb dlstinguisfaeB bun, he 
regards with emotion, events, scenes, conduct, character, 
which produce opon most men no appreciable effect. Tlio 
emotions so generated, compounded as they arc of tlio sim* 
jiler emotions, are not expressible by intervals and cadanucs 
natural to these, but by combinations of such intervals and 
cadences : whence arise more involved musical phrases, 
conveying more complex, subtle, and unusual feelings. 
And thus we may in some measure understand how it taj 
peus that music not only so strongly excites 
fiimiliar feelings, but also produces feelings wo never tl 
before — arouses dormant sentiments of which we had 
conceived the possibility and do not know the mean!) 
or, as Richter says — Iclls us of iLuigs wo have not seen anj 
shall not sec. 
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Indirect evidences of several kinds remain to bo brie^ 
poiutcd out. One of tliem Is the difficulty, not to say ii 
posaibilily, of otherwise accounting for the exprcsravenefl 
u( music. Wlienco coraes it that special combinations of 1 
notes shonld have special effects npon our emotions ? — that J 
one shonld give us a feeling of exhilaration, another < 
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f melanchol}', another of affection, another of reverence f 
V la it that those special combinations have intrinsio nican- 
I logs apart from tho human constitution ? — tliat a cert^ 
nnmbcr of aerial waves per second, followed by a cortiua 
L other number, in tho nature of things signify grie^ while 
I in the reverse order they signify joy ; and similarly with 
I ftU other intervals, phrases, and cadences ? Few will be so 
I irrational as to think this. Is it, then, that the meanings 
I of these special combinations are conventional only? — that 
I we learn their implications, as we do those of words, by 
I observing how others understand them ? This is an hy- 
1 pothesis not only devoid of evidence, but directly opposed 
I to the experience of every one. How, then, are musical 
eficcta to be explained ? If the theory above set forth be 
accepted, the difficulty disappears. If mnsic, taking for its 
raw material the varioos modifications of voice whioli are 
the pbyuological results of excited feeling, intensifies, com- 
bines, and complicates tbem — if it exaggerates the loud- 
ness, the resonance, the pitch, the intervals, and the vari.a- 
bility, which, in virtue of an organic law, are the chaiac- 
terislics of passionate speech — if, by carrying out these fur- 
I ther, more consistently, more unitedly, and more sus- 
I tainedly, it produces an idealized language of emotion ; 
' tben its power over us becomes comprehensible. But in 
the absence of this theory, the expressiveness of music ap- 
pears to be inexplicable. 

Again, the preference we feel for certain qualities of 
I sound presents .1 like difficulty, admittbg only of a like 
L lolution. It is generally agreed that the tones of the hii- 
[ man voice are more pleasing than any others. Grant that 
r music takes its rise from the modulations of the human 
Toicc under emotion, and it becomes a natural conseqnenoe 
I that the tones of that voice should appeal to our feelings 
[ more than any others ; and so should be considered more 
I beautiful than any others. But deny that music has thi< 
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origin, and the only alternative is the nntcnablc positioa-l 
that the vibrationa proceeding from a vocaliat's throat are, I 
objectively con^dered, of a higher order than tboso from ft I 
horn or a, violin. Similarly with barsh aad solY aouudtk J 
If the coDclusivcnGss of the foregobg reasonings be not 1 
admitted, it must bo supposed that the vibrations causing f 
the last are intrinsically bettor than those causing the firatj I 
and that, in virtue of some pre-established harmony, tbe 1 
higher feelings and natures produce the one, and the lower 
the other. But if the foregoing reasonings be valid, it 
follows, as n matter of coarse, that wo shall like the 
sounds that hnbilually accompany agreeable feelings, and i 
dislike those that habitually accompany disagreeable fuel 

Once more, the question — How ia the expressiveness o 
tnosic to be otherwise accounted for? may be supplement-*! 
cd by the question — How ia the genesis of music to be I 
otbeiwise accounted for ? That music is a product of civ>1 
iiization is manifest ; for though savages have their danoc 
chants, these are of a kind scarcely to be dignified 1 
the title musical : at most, they supply but the vaguefl 
rudiment of music, properly so called. And if mudaH 
has been by slow steps developed in the course of oivili-* 
Ration, it must have been developed ont of somethingij 
If, then, its origin is not that above alleged, what is itB^ 
origin ? 

Thus we find that the negative evidence coufinnstha, 
positive, and that, taken together, they furnish strong 
proof. We have seen that there is a physiological relation, 
common to man and all animals, between feeling and mus- 
cular notion ; that as vocal sounds are produced by muscu- 
lar action, there is a consequent physiological relation be- 
Iween feeling and vocal sounds ; that all the modification! 
of voice expressive of feeling are the direct results of lUt i 
physiob^cal relation ; that music, adopting all these inoAt'd 
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fications, intonsifies tliem more and more as it ascends to 
its higher and higher farms, and becomes musio simply in 
virtue of thas iatensifying them ; that, from the ancieut 
epic poet chanting hla verses, down to the modern musical 
composer, men of unusually strong feelings prone to express 
lliem in extreme forms, have been naturally the agents of 
these successive intensifications ; and that bo there baa 
little by little arisen a wide divergence betvccn this ideal* 
izcd langnago of emotion and its natural language: to 
which direct evidence we have just added the indirect 
— that on no other tenable hypothesis can either tlie 
expressiveness or the genesis of music be explained. 

And now, what is the /Miction of music ? Has musio 
any effect bi^yond the immediate pleasure it produces ? 
Analogy suggests that it has. The enjoyments of a good 
dinner do not end with themselves, but minister to bodily 
well-being. Though people do not marry with a view to 
mmutain the race, yet the passions which impel them to 
marry secure its maintenance. Parental affection is a feel- 
ing which, while it conduces to parental happiness, ensures 
the nurture of offspring, lien love to accumulate property, 
often without thought of the benefits it produces ; but in 
pursuing the pleasure of acquisition they indirectly open the 
way to other pleasures. The wish for public approval im- 
pels all of US to do many things which we should otherwise 
not do, — to undertake groat labours, face great dangers, 
and habitually rulo ourselves in a way that smooths social 
intercourse : that is, in gratifying our love of approbation 
we subserve divers ulterior purposes. And, generally, our 
nature is such that in fulHlling each desire, we in some way 
facilitate the fulfilment of the rest. But the love of roosic 
teems to exist for its own sake. The delights of melody 
and harmony do not obviously ministor to the welfare 
either of the individual or of society. May we not suspect, 
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howerer, that tlila exception 19 apparent only ? Is it not 
a rational inquiry — What are Ibe indirect benefits wbloh 
aoorno from music, in addition to the direct pleasure it 
gives? 

But that it vonld take us too far oat of our track, wa 
sbould prelude this inquiry by illustrating at some length » 
certain general law of progress ; — the law that alike in oo- 
oupations, sciences, arts, the divisions that had a comiuoQ 
root, but by continual divergence have become distinct, 
and are now being separately developed, arc not truly in- 
dependent, but severally act and react on each other to 
their mutual advancement. Merely Lintiog thus mncb, 
however, by way of showing that there are many analogies 
to justify us, we go on to eipress the opinion that there 
exists a relationship of this kind between music and 
speech. 

All speech is compounded of two elements, the ivorda 
and the tones in which they are uttered — the signs of ideas 
and the signs of feoliags. While certain articulations Gx- 
preaa the thought, certain vocal sounds express the mora 
or less of pain or pleasure which the thought gives. Using 
the word cadence in an imusually c^ctended sense, as com- 
prehending all modifications of voice, we may say that 
cadence is the commentary of the emotions vpon C/iepropo- 
aitiofis of the intdlect. This duality of spoken langui^o, 
though not formally recognised, is recognised in praotica 
by every one ; and every one knows that very often more 
weight attaches to tlie tones than to the words. Daily ex- 
perience supplies cases in which the samo sentence of dis- 
approval will bo understood as meaning little or meanmg 
much, according to the inflections of voice which accom- 
pany it ; and diiily experience supplies still more striking 
oases in which words and tones are in direct contradiction 
—the first expressing consent, while the last express reluo- 
, tanco ; and the last being believed rather than the first. 
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These two distinct but interwovea elements of speech 
have been undergoing a simultaneous development. Wg 
know that in the course of civilization words have 
multiplied, new parts of speech have been introduced, sen- 
tences have grown more varied and complex ; and wo maj 
fairly infer that during the same time new modifications of 
voice have come into use, fresh intervals have been adopt- 
ed, and cadences have become more elaborate. For while, 
on the one hand, it is absurd to suppose that, along with 
the undeveloped verbal forms of barbarism, there existed 
B developed system of vocal inflections ; it ia, on the other 
hand, necessary to suppose that, along with the higher and 
more numerous verbal forms needed to convey the multi- 
plied and complicated ideas of civilized life, there have 
grown up those more involved changes of voice which ox- 
press the feelings proper to such ideas. If intelloctuat lan- 
guage is a growth, so also, without doubt, is emotional lan- 
guage a growth. 

Now, the hypothesis which we have hinted above, is, 
that beyond the direct pleasure which it gives, music lias 
the indirect effect of developing this language of the emo- 
tions. Having its root, as we have endeavoured to show, 
in those tones, intervals, and cadences of speech which ex- 
press feeling — arising by the combination and intensifying 
of these, and coming finally to have an embodiment of its 
own ; music has all along been reacting upon speech, and 
increasing its power of rendering emotion. The use in re- 
citative and song of inflections more ezpres^ve than ordi* 
nary ones, must from the beginning have tended to devel- 
ope the ordinary ones. FamilLirity with the more varied 
combiiiations of tones that occur iu vocal music, can 
scarcely have failed to give greater variety 6f combination 
to the tones in which we utter our impressions and desires. 
The complex musical phrases by which composers have 
conveyed complex emotions, may rationally be supposed lo 
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hnvG infliionccd us in making those iovolvcd codencoB 
ronversatioD by which we convey our eabtler tbougbte 
feelings. 

That tbo cultiTDtioD of mu»c hna no effect on the 
few will be absurd enough to contend. And if it has 
effect, what more natural effect is there than tbia of derel- 
oping our perception of the meanings of inflections, qnali- 
ties, and moduUtiona of Toice ; and giving us a corres- 
pondingly increased power of using them ? Just a§ matlM>^ 
matics, taking its start from the phenomena of ph; 
and astronomy, and presently coming to bo a separate 
once, has since reacted on physics and astronomy to tbdi 
immense advancement — -just as chemistry, first aiising oi 
of the processes of metallurgy and the industrial arts, 
gradually growing into an independent study, bas now b^' 
come an aid to nil kinds of production — just as physiology, 
ori^nating out of medicine and once subordinate to it, but 
latterly pursued for its own sake, is in our day coming to 
be the science on which the progress of medicine depends ; 
— so, music, having its root in emotional language, and 
gradually evolved from it, bas ever been reacting upon and 
further advancing it. Whoever will examine the facts, 
find this hypothesis to be in harmony with the method 
civilization everywhere displayed. 

It will scarcely bo expected that much direct evidenoA 
in support of this conclusion can bo given. The facta are 
of a kind which it Is difficult to moMure, and of wlucli wo 
have no records. Some suggestive traits, however, may 
be noted. May we not say, for instance, that the Italians, 
among whom modern music was earliest cultivated, and 
who have more especially practised and excelled in melody 
(the division of music with which our argument is chiefly 
Donoemed) — may wo not say that tlicso Italians speak in 
more varied and expressive inflections and cadences t 
toy other nation F On the other hand, may we not 
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lliat, confined almost exclusively as tbey have hitborto 
been to their national airs, wbich have a marked family 
likeness, and therefore accustomed to but a limited range 
of mnsical expression, the Scotch are unusually monotonous 
in the intervals and modulations of their speech? And 
again, do we not find among different classes of the same 
nation, differences that have like impUcationa ? The gen- 
tleman and the clown stand in very decided contrast with 
respect to variety of intonation. Listen to the couTersa- 
tion of a servant-girl, a[id then to that of a refined, accom- 
ptishcd lady, and the more delicate and complex changes 
of voice used by the latter will be conspicuous. Now, 
without going so far as to say that out of all the differences 
of culture to which the upper and lower classes are sub- 
jected) difference of mn^cal culture is that to which alone 
this difference of speech is ascribable ; yet we may fiurly 
Bay that there seems a much more obvious connexion of 
cause and effect between these than between any others. 
Thus, while the inductive evidence to which we can appeal 
is but scanty and vague, yet what there is favours our posi- 
tion. 



Probably most will think that the function here assigned 
to music is one of very little moment. But further reflec- 
tion may lead them to a contrary conviction. In its bear- 
ings npon human happiness, wo believe that this emotional 
language which musical culture developes and refines, is 
only second in importance to the language of the intellect j 
perhaps not even second to it. For these modifications 
of voice produced by feelings, are the means of exciting 
like feelings in others. Joined with gMtures and expres- 
sions of face, they give life to the otherwise dead words in 
which the intellect utters its ideas ; and so enable the 
hearer not only to understand the state of mind they ac- 
company, but to partake of that stale. In short, they are 
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the chief media of sympathy. And if tto consider how 
moch both our general welfare and our immediate pleas- 
e depend npon sjTnpalhy, we shall recognise the import- 
I of whatever makes this sympaUiy greater. If we 
r in mind that by their fellow-foeling men are led to b» 
bave justly, kindly and considerately to each other — that 
the difference between the cruelty of the barbaroua and 
the humanity of the civilized, results from the increase of 
fellow-feeling ; if wo bear in mind that tliia faculty which 
makes us sharers in the joys and sorrows of others, ia the 
basis of all the higher affections — that in friendship, love, 
and all domestic plcaaurcs, it is an essential element ; if 
bear in mind how much our direct gratifications are 
sified by sympathy, — how, at the theatre, the concert, 
picture gallery, we lose half our enjoyment if wo have no 
one to enjoy with us ; if, in short, we bear in mind that for 
all happiness beyond what the unfriended recluse can have, 
we are indebted to this same sympathy; — we shall see that 
the agencies which communicate it can scarcely be oTt 
rated in value. 

The tendency of civilization is more and more to 
press the antagonistic elements of our characters and to 
devolope the social ones — to curb our purely selfish desires 
and exercise our unselCah ones — to replace private gratifi- 
cations by gratifications resulting from, or involving, the 
hajjpiness of others. And while, by this adaptation to the 
social state, the sympathetic side of our nature is being un- 
folded, there is simultaneously growing up a language of 
sympathetio intercourse — a language through which we 
communicate to others the happiness we feel, and are mads 
Hharers in their happiness. 

This double process, of which Iho effects are already 
sufficiently appreciable, must go on to an extent of whicb 
we can as yet have no adequate conception. The habitnd'^ 
concealment of oar feelings diminishing, as it must, in pro* 
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portion as our feelings beoomo such aa do not demand con- 
cealment, we may conclude that the exbibition of them will 
become much more vivid than wc now dare allow it to be; 
and this implies a tnoro expressive emotional language. 
At the same lime, feelings of a higher and more complex 
kind, as yet experienced only by the cultivated few, will 
become general ; and there will be a corresponding devel- 
opment of the emotional language into more involved 
forms. Just as there has silently grown up a language of 
ideas, which, rude as it at first was, now enables us to oon* 
vey with precision the most subtle and complicated 
thoughts ; so, there is still silently growing up a language 
of feelings, which notwithstanding its present imperfection, 
we may expect will ultimately enable men vividly and com- 
pletely to impress on each other all the emotions which 
they experience from moment to moment. 

Thus if^ as we have endeavoured to show, it is the funo- 
tion of m\mc to facilitate the dcyelopmcnt of this emo- 
tional langnage, we may regard mnsio as an aid to the 
achievement of that higher happiness which it indistinctly 
shadows forth. Those vague feelings of uneiperionoed fe- 
licity which music arouses — those indefinite impressions of 
an unknown ideal life which it calls up, may be considered 
as a prophecy, to the fulfilment of which mnsio is itself 
partly instrumental. The strange capacity which we have 
for being so affected by melody and harmony, may be taken 
to imply both that it is within the possibilities of our na- 
ture to realize those intenser delights they dimly suggest, 
and that they are in some way concerned in the realization 
of them. On tliis supposition the power and the moaning 
of rauMO become comprehensible ; but otherwise they aro 
a mystery. 

We will only add, that if the probability of these corol- 
laries be admitted, then music must take rank as tho high- 
est of tho fine arts — as the one which, more than any other. 
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ministers to humaa welfare. And thus, even leaving out 
of view the immediate gratifioations it is hourly giving, 
we cannot too much applaud that progress of musical cul« 
ture which is becoming one of the characteristics of oui 
Age. 



THE NEBULAR HYPOTHESIS. 
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INQUIRING into the pedigree of an idea ia not a bad 
means of roughly estimating its value. To have come of 
respectable ancestry, is primA Jade evidence of worth in a 
belief as in a person ; while to be descended from a disored- 
itablc stock is, in the one case as in the other, au unfavora- 
ble index. The analogy is not a mere fancy. Beiiefe, to- 
gether with those wlio hold them, are modified little by lit- 
tle in Buccessivo generations; and aa the modifications 
which successive generations of the holders undergo, do 
not destroy the original type, but only disguise and refine 
it, so the accompanying alterations of belief, however much 
they purify, leave behind the essence of the original belief. 
Considered genealogically, the received theory respecting 
tlie creation of the Solar System is unmiatakeably of low 
origin. You may clearly trace it back to primitive mythol- 
ogies. Its remotest ancestor is the doctrine that the celes- 
tial bodies are personages who originally lived on the Earth 
— a doctrine still held by some of tlio negroes Livingstone 
visited. Science having divested the sun and planets of 
their divine pcrsoualiiies, this old idea was succeeded by 
the idea which even Kepler entei-tained, that the planeta 
WG guided iu their courses by presiding spirits: no longer 
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themselves gods, they are still severally kept in their orbits by 
gods. And when gravitalion came to dispense with these ce- 
kstial steersmcu, there was begotten a belief, less gross than 
its parent, but partaking of the same essential nature, that 
the planets were originally launched into their orbits from 
the Creator's hand. Evidently, though much refined, the an- 
thropomorphiani of the carrent hypothesis is inherited from 
tlio aboriginal anthropomorphism, which described gods a 
a stronger order of men. 

There is an antagonist hypothesis which does not pro- i 
pose to honour the Unknown Power manifested in thoUni- J 
verse, by such titles as "The JIastep-Eiiilder," or "Tlifll 
Groat Artificer ; " but which regards this Unknown Power*! 
lis probably working after a method quite difibrcnt froni'' 
that of human mechanics. And the genealogy of this hy- 
pothesis is as high as that of the other is low. It is begot- 
ten by that over-enlarging and ever-strengthening bellof in 
the presence of Law, which aocumulatcd experiences hara 
gradually produced in the human mind. From goneratloaHf 
to generation Science has been proving uniformities of ri 
liition among phenomena which were before thought rather 
fortuitous or supernatural in their origin — has been showing 
an established order and a constant causation where igno- 
rance had assumed irrcgolarity and nrbltrariness. Each tiu> 
titer discovery of Law baa increased the presumption tbttb^ 
Law is everywhere conformed to. And hence, among | 
other beliefs, has arisen the belief that the Solar Systei 
originated, not by manufacture but by evolution. Besides 
its abstjact parentage in those grand general concepUona 
which positive Science has generated, this hypothesis has a 
concrete parentage of the highest character. Based aa it 
is on the law of universal gravitation, it may claim for its 
remote progenitor the great thinker who established that 
law. The man who gave it its general shape, by promulga- 
ting the doctrine that stars result from the aggregation of J 



I 

r- 
t- 
n 

^ ^^ 

i 



rre HIGH DBBITATIOW. 



341 



diffused matter, was the most diligent, careful, and ori^al 
astronomical observer of modem times. And the world 
hoa not seen a more learned matticmatieian thaa the man 
, who, Betting out with this conception of diffused matter 
' concentrating towards its centre of gravity, pointed out 
the way in wtiich there would arise, in the course of 
its concentration, a balanced group of sun, planets, and 
Batcllites, like that of which the Earth is a member. 

Thug, even were there hut little direct evidence assign- 
able for the K'ebalnr Hypothesis, the probability of it« 
truth would still be strong. Its own high derivation and 
the low derivation of the antagonist hypothesis, woald to- 
gether form a weighty reason for accepting it — at any rate, 
providonally. But the direct evidence assignable for the 
Nebular Hypothesis is by no means little. It is far greater 
in quantity, and more varied in kind, than Is commonly 
supposed. Much has been said here aud there on this or that 
class of evidences; bnt nowhere, as far as we know, have 
all the evidences, even of one class, been fiilly stated ; and 
still less has there been an adequate statement of the sev- 
eral groups of evidences in their ensemble. We propoeo 
here to do something towards supplying the deficiency; 
believing that, joined with the li priori reasons given above, 
the array of A posteriori reasons will leave little donht in 
the mind of any candid inquirer. 

And first, let us address ourselves to those recent dis- 
coveries in stellar astronomy, wliich liave been supposed to 
conflict with this celebrated speculation. 

When Sir William Ilerschel, directing his great reflec- 
tor to variona nebulous a])ot8, found them resolvable into 
clusters of stars, he inferred, and for a time maintained, 
that all nebulous spots are clusters of stars exceedingly ro- 
mote from us. But after years of conscientious investiga- 
tion, he concluded that " there were nebtilositiea which are 
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not of a starry nature ; " auti on tliis cooclusioa was basej 1 
his Iiypolheaia of a diffused luminons fluid, which by its J 
eventual aggregation, produced stars, A telescopic poWrl 
cr much exceeding that used by Herschel, lias enabled'J 
Lord Rosse to rcHolve some of the nebulte previously t 
resolved ; and, returning to the conclusion which Hersohd I 
first formed on similar grounds but oilerwards rejected^ I 
many astronomers have assumed that, under suflidcnt^ ' 
high powers, every nebula would be decomposed into stars 
■ — that the resolvability is solely a question of distance. The 
hypothesis now commonly entertained is, that all nebulie 
are galaxies more or less like in nature to that immediately 
surrounding ua ; but that they are so inconceivably re- 
mote, as to look, through an ordinary telescope, like small 
faint spots. And not a few have drawn the corollary, that 
by the discoveries of Lord Rosse the Nebular Hypotbc«a« 
has been disproved. I 

Now, even supposmg that these inferences respecting 
the distances and natures of the nchulee are valid, they leave 
the Nebular Hypothesis substantially as it was. Admit- 
ting that each of those fuint spots is a sidereal system, ao 
far removed that its countless stars give less light than 
one small star of our own sidereal system ; the admission 
is in no way inconsistent with the belief, that stars and their 
attendant jilanets have been formed by the aggregation of 
nebulous matter. Though, doubtless, if the existence of 
nebulous matter now in course of concentration be dts> 
proved, one of the evidences of the Kebulor Ilypothc^ is 
destroyed ; yet the remaining evidences remain just as they 
were. It is a perfectly tenable position, that though nebu- 
lar condensation is now nowhere to be seen in progress, yet 
it was once going on universally. And, indeed, it might 
be argued that the still-continued existence of diffused 
nebulous matter is scarcely to be expected ; seeing thst 
the causes which have resulted in the aggregation of on* t 
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mass, mnst have been acting on all masses, and that ticnco 
the existence of masaea not aggregated would be a fact 
calling fcr espLinatiou. ThiiB, granting the immediate 
conclusions snggeated by these recent disclosures of the 
flix-feet reflector, the corollary which many hare drawn is 
inadmissible. 

But we do not grant these conclusions. Receiving them 
though wo have, for years past, as established truths, a 
critical cxaminatioQ of the facts has convinced us tliat they 
are quite nn warrantable. They involve so many manifest 
incongruities, that we have been aatonislied to find men of 
science entertaining them even as probable hypotheses. 
Let 119 consider these incongruities. 

In the first place, mark what is inferable from the dis> 
tribulion of nebulas. 

"TLo spaces wliJoL precede or which follow si mplo ncbnlic," 
Bays Arago, " and, i fortiori, groups of nebalm, contain gonorally 
few storgL Hcrachd found tlila rule to be invariable. ThuN, 
every tune that, (luring a short interval, no star approaohed, in 
virtue of tlie diurnal motion, to place itself in the field of hia mo- 
tionless telescope, lie was accnEtoraed to Bay to the secretAry who 
Bsaisted him, * Prepare to write ; nebnbe are about to arrive.' " 

How does this fact consist with the hypothesis that ne- 
bulte are remote galaxies ? If there were but one nebula, 
it would bo a curious caincidcncc were this one nchain so 
placed in the distant regions of space, as to agree in direc- 
tion with a starless spot in onr own sidereal system. If 
there wore but two nebulie, and both were so placed, the 
coincidence would bo excessively strange. What, then, 
sliallwe say oo finding that there are thousands of nebulie 
BO placed ? Shall we believe that in thousands of ca.sea 
these fcr-removed galaxies happen to agree in their visible 
positions with the thin places in our own galaxy ? Such a 
belief is next to impossible. Still more manifest does the 
impossibility of it become when wc consider the generd 
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distribution of nobulie, Bosidc^a ngniii sbon-iug 
llio fact that " the poorest rcgiona in staraare near the riob>' 
est in nebulip," the law above specified applies to the heav- 
ens as a whole. In that zone of celestial space irhere stars 
are excessively abundant, nebulas are rare ; vhUc in the two 
opposite celestial spaces that are furthest removed from this 
Eone, nebulie are abundant. Scarcely any nebnlie lie near 
the galactic circle (or plane of the Milky Way) ; and the 
great mass of them lie round the galactic poles. Can this 
also be mere coincidence ? Wljen to the fact that the gen- 
eral mass of nebulfe are antithetical in poatlon to the gen- 
eral mass of stare, we add the fact thai local rcirlonsof ne- 
bulaci are regions where stars are scarce, and the farther 
fact that ^ngle ncbulfe arc habitually found in comparative- 
ly starless spots ; does not the proof of a physical conni 
itjn become overwhelming ? Should it not require an 
finity of evidence to show that nebulse are not parts of i 
sidereal system ? Let ns see whether any such inGnity of 
evidence is assignable. Let us see whether there ia even a 
single alleged proof which will bear examination. 

"As aeen through colossal telescopes," sajs Humboldt, "tl 
cnatcmplatioD of these nebnlous masaes leads us ioto rogioDS fi 
whence a ray of light, according to an asaumption not wholly iia 
probable, requires millionB of years ia reach our earth — to d 
taucoB for whose measarement tbo ilimcnskms (the distaneo Q 
Birins, or the calculated distances of the bituiry stars in CjgK 
and the Geutaur) of our nearest stratum of fixed stars » 



Now, in this somewhat eonfiiscd Bcnlenco there is ex- 
pressed a more or less decided belief, that the distances of 
the nebulie from onr galaxy of stars as much transcend the 
distances of our stars from each other, as these interstellar 
distances transcend the dimensions of our planetary system. 
Jnsl as the diameter of the Earth's orliit, is an inappreda- 
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I)Ie poiQt when conipured with the distance of our Sun from 
Siriua ; so is the distance of onr Sun from Sirius, an iiiap- 
preciable point wLen compared with tbo distance of our 
galaxy from those far removed galaxies oonatituting uebulie 
Observe the consequeucea of tbia assumption. 

If one of these supposed gahixiea ia so remote that it» 
distanco dwarfa our interstellar spaces into points, and there- 
fore makes the dimensions of our whole sidereal system re- 
ktiveiy insigniGcant ; docs it not inevitably follow that the 
telescopic power required to resolve thla remote galaxy into 
stars, must be incomparably greater than the telescopic 
power required to resolve the whole of our own galaxy 
into stars ? Is it not Certain that an instrument which can 
just exhibit with clearness the most distant stars of our own 
cluster, must be utterly unable to separate one of these re- 
mote clusters into stars? What, then, are we to think 
when wo find that the same instrument which decomposes 
hosts of nebulie into stars, yat/s to resolve completely our 
own Milky Way ? Take a homely comparison. Suppose 
a man surrounded by a swarm of bees, extending, as they 
sometimes do, so high in the air as to be individually almost 
invisible, were to declare that a certain spot on the horizon 
was a swarm of bees ; and that he knew it because be could 
see the bees as separate specks. Astounding as the asser- 
tion would be, it would not exceed in incredibility this which 
wo are criticising. Keduce the dimensions to figures, and 
the absnrdiiy becomes still more palpable. In round num- 
bers, the distance of Sirias from the Earth ia a million times 
the distance of the Earth from the Sun; and, according to 
the hypothesis, the distance of a nebula is something like s 
million times the distance of Sirius. 

Now, our own " starry island, or nebula," as Iluniboldt 
c&Ufl it, " forms a lens-shaped, flattened, and everywhere 
detached stratum, whoso major axis is estimated at seven 
or eight hundred, and its minor axis at a hundred and fiftj 
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times the distance of Sirius from the Earth,"* And nace 
It is concluded that our Solar System is near the centre of 
this aggregation, it foilowa that our distance from the re- 
motest parts of it is about four hundred distances of Sirius. 
But the stars forming these remotest parts are not indirid- 
Baliy visible, oven through telescopes of tho highest power. 
How, then, can such telescopes make individually ri^bls 
the stars of a nebula which is a million times the distance 
of Siriofl ? Tho implication is, that a star rendered invisi- 
ble by distance becomes vifiible if taken tw« thousand five 
hundred times further off! Shall we accept this implica- 
tion ? or shall we not rather conclude that the nebuhe arc 
not remote galaxies ? Shall wo not infer that, be their na- 
ture what it may, they must bo at least as near to us as the 
extremities of our own sidereal system ? 

Throughout the above argument, it is tacitly assumed 
that differences of apparent magnitude among the stars, 
result mainly from difft-Tcnces of distance. On this as- 
sumption the current doctrines respecting tho ncbulte are 
faandcd ; and this assumption is, for the nonce, admitted 
in each of tbo foregoing criticisms. From the time, how- 
ever, when it was first made by Sir W. Uerschel, this as- 
Bumption hna been purely gratuitous ; and it now provoa 
to bo totally inadmissible. But, awkwardly enough, its 
truth and its untruth are alike filial to the conclusions of 
those who argue after the manner of Humboldt, Note the 
alternative. 

On tho one hand, what follows from the untruth of the 
sssumption ? If apparent largeness of stars is not due to 
comparative nearness, and their successively smaller eizea 
to their greater and greater degrees of remoteness, what 
liecomes of tho inferences respecting the dimensions of our 
ridorefd system and the distances of nebulte ? If, as hu 

• CosmoB. (ScvtiHJi EdiUon.) Vol L (ip. IS, 80. 
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lately been GhowD, the utmost invisible star Gl Cygni has a 
' greater parallax than a Cygui, though, according to an es- 
tiraate based on Sir W. Hcrscbcl'a assumption, it should be 
about twelve times naoro distant — if, as it turns ont, tberi* 
exist telescopic stars which are nearer to us than Siriua ; ol 
what worth is the conclusion that the nebitlm are very to 
mote, because tbeir component luminous masses are made 
visible only by high telescopic powers? Clearly, if the 
most brilliant star in the Iieavens and a star that cannot bo 
seen by the naked eye, prove to be equidistant, relativt* 
distances cannot be in the least inferred from relative visi- 
bilities. And if so, nebul.-e may be comparatively near, 
though the starlets of which they are made up appear ex- 
tremely minute. 

On the oilier hand, wliat follows if the truth of tho a* 
BumptioD be granted ? The ai^umcnts used to justify this 
assumption in the case of the stars, equally justity it in the 
case of the nebulie. It cannot be contended that, on the 
average, the appareni sizes of the stars indicate tbeir dis- 
tances, without its being admitted that, on the average, tho 
apparent sixes of the ncbolic indicate their distances — that, 
generally speaking, the larger are the nearer, and the 
emallcr are the more distant. Mark, now, the necessary 
inference respecting their resolvability. The largest or 
nearest nebulie will be most easily resolved into stars ; tho 
successively smaller will be successively more difficult of 
resolution ; and the irresolvable ones will bo the smallest 
ones. This, however. Is exactly the reverse of the fact. 
The largest nebulai are either wholly irresolvable, or but 
partially resolvable under the highest telescopic powers ; 
while a great proportion of quite small nebula, are easily 
resolved by far less powerful telescopes. An instrument 
through which the great nebula in Andromeda, two and a 
half degrees long and one degree broad, appears merely ui 
1 difl'used light, decomposes a nebula of tifteen minutes di- 
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amcter into twenty tbonaand stanrjr points. At tlie 
time tbat the iudindaal stars of a uebala eight minutes 11 
diameter are bo clearly seen aa to allow of their number 
beiog CHtimated, a ncbnia covering an area five hundred 
times as great shows no stars at all. What possiblo expla- 
nation can bo given of tbis on the current hypothecs? 

Yet a further difficulty remains — one which is, perhaps, 
still more obviously fatal than the foregoing. This diffi- 
culty is presented by the phenomena of the Magellanio 
clouds. Describing the larger of these. Sir John Herachel 

" The nabecuta mtyor, like tho minor, consists partly of larg« 
tracts and ill-dcSried patches of irrceolvnbla nebula, and of nebn- 
lositj in every Btage of rcaolution, up to perfectly resolved ston 
[ike Ibe Milky Wiiy ; as e,Uo of regular and irregular nebulie prop- 
erly HO called, of globular clnsters in every Etoge of resolvability, 
snd of clustering groups safficiontly insulated and condensed to 
oome under the designation of ' cluster of stars.' " — " Oape Ob* 
servations," p. 140. 

In hia " Outlines of Astronomy," Sir John Uerschcl, 
ter repeating this description in other words, goes on 
remark that — 

" This corabinaMoa of oliarootarB, rightly considered, is In 
high degree instructive, affording an insight into the probable 
Domparativo distimco of ultirt and jicbulix, and the real brightnoaa 
of mdividual stars as compared nith one another. Taking the 
apparent semi-diameter of the nubecula mojar at tliree degrees, 
and regarding its solid form as, rougldy speaking, spherical, ita 
nearest and must remote psrts differ in their distance fh)m us by 
a little more than a tenth part of our dlstanee from its centre. 
The brightness of objects sitnated in its nearer portaooB, there- 
fore, rannot be tnveh exaggerated, nor that of its remoter mieA 
enfeebled, by their ditferonoe of dietance. Yet within tbb globu- 
lar space we liave ooUeoted upwards of six hnndred stars of tlw 
■eventb, eighth, ninth, aocl t«ath magnitude, nearly three hnadraf ! 
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nsiiuin, and glcbokr acd otLor clusters qf all degrutt of reaoha- 
bility, and smaller Bcattored stars of everj iaferior roagnitado, 
from the tenth to sach as b; their magnltade &nd minateoess cod- 
Btituto irresolvable nebidoaity, extending over traota of manj 
sqnare degrees. Were there hut one such object, it might be 
maintained without ntter improbability that ita apparent spheri- 
city la only an effect of foreshortening, and that in reality a much 
greater proportional difference of distance between its nearer and 
more remote parts eiists. But such an odjnatment, improbable 
enongh in one ease, mast be rejected as too mnch m for fair argn- 
ment in two. It mnat, thorerore, be taken as a demonstrated fact, 
that stare of the Boventh or eighth magnitude, and irresolvable 
Dohiila, m.iy co-exist within limits of distance not differing in pro- 
portion more than aa nine to ten."^" Oniliues of Astronomy," 
np. ei4, Q15. 

Now, wo tbiuk this supplies a reiluctio ad absurdum 
of the doctrine we are combating. It gives us the choicG 
of two iDOTCdibilicies. If we are to believe that one of 
these nebuliD is so remote that its hundred thousand atiirs 
look like a milky spot, invisible to tbo naked eye ; we nin^t 
also believe that there are single etars so enormous that 
though removed to this same distance they remain visible. 
If we accept the other aitornative, and say that many neb- 
ul» are no further off than oar own stars of the eighth 
magoitnde ; then it is rcquisito to say tbat at a distance not 
greater than tbat at which a single star is still faintly visi- 
ble to the naked eye, there may exist a group of a hundred 
thousand stars which is invisible to the naked eye. Neither 
of those positions can be entertained. What, then, is the 
conclusion that remains? This, only: — that the ncbulie 
are not further off from us than parta of our own sidereal 
system, of which they must bo considered members ; and 
tiiat when tbey are resolvable into discrete masses, these 
masses cannot be conddered as stars in anything like tliu 
ortlinary sense of that word. 

And now, having seen the untcnability of this idea, 
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rashly espoused by sundry astronomers, tliat the liebi 
are extremely remote galaxies ; let us consider wbetht 
the various appearauces they present are not recondtc 
able with the Nebular Hypolhcsia. 

Given a rare and widely-diffused mass of nebnlous mat- 
ter, having a diameter, say as great as the distance from 
tlie Sun to Sirius,* what are the succcs^vc changes 
will take place in it? Mutual gravitation will approzi 
mate its atoms ; but tlieir approximation will be opposed 
by atomic repulsion, the overcoming of which implies tho 
evolution of heat. As fast as this heat partialiy escapes by 
radiation, further approximation will take place, attended 
by further evolution of heat, and so on continuously : tbe 
processes not occurring separately as here described, bat 
simultaneonsly, nnioterruptedly, and with increasing ac- 
tivity. Eventually, this slow movement of tho atoms t<K 
'wards their common centre of gravity, will bring about 
phenomena of another order. 

Arguing from the known laws of atomic combinatioiv 
it will happen that when the nebulous m.iss has reached tn- 
particular stage of condensation — when its intematly-dtoft* 
led atoms have approached to within certain distances, 
have generated a ccrt^n amount of hoat, and are sabject 
to a certain mutual pressure (tho heat and prcaaure both 
increasing as the aggregation progresses) ; some of them 
will suddenly enter into chemical union. ^V^^cthe^ the 
binary atoms so produced be of kinds such as we know, 
which ia possible ; or whether they be of kinds simpler 
thin any we know, which is more probable ; matters not 
to the argnment. It sullices that molecular combination 
of some species will finally take place. When it does take 

■ iay objection msde to tlio oilrcme tenultj UiU involTCS, U met hj 
(he calculation of Newton, Kho provcij lliit were a sphericiJ indi of iIi 
runuved fonr thoaBnnd milrs &om (he Kiirth, it wouM eipnnd Inlo ■ 
■phure norc Ihnn GUing Ilic orbit of Saturn. 
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pi»ce, it will be accompanied by a great and Budden disen- 
gagement of beat; and until thia excess of beat bas 
escaped, tbc newly-formed binary atoms will remain uni- 
formly diffuecil, or, as it were, dissolved in the pre-existing 
nebulous medium. 

Ent now mark what must by-and-by bappcn. Vihea 
radiation baa adequately lowered the temperature, these 
binary atoms will precipitate ; and haying precipitated, 
tliey will not remain uniformly diffused, but will aggregate 
into Jtocculi: just as water, when precipitated from air, 
collects into clouds. This A priori conclusion is confirmed 
by the observation of those still extant portions of nebulous 
matter which constitute comcis ; for, " that the luminous 
part of a comet is something in the nature of a smoke, fog, 
or cloud, suspended in a traosi>arent atmosphere, is evi- 
dent," flays Sir John Ilcrschel, 

Concluding, then, that a nebulous mass will, in course 
of time, resolve itself into flocculi of precipitated denser 
matter, floating in the rarer medium from which they were 
precipitated, let us inquire what will be the mechanical 
results. Wo shall find that they will be quite different 
from those occurring ia the oi'iginal homogeneous mass ; 
and also quite different from those which would occur 
among discrete masses dispersed through empty space. 
Bodies dispersed through empty space, would move in 
straight lines towards their common centre of gravity. So, 
too, would bodies dispersed through a resisting medium, 
provided they were spherical, or of forms presenting sym- 
metrical faces to their fines of movement. But irregular 
bodies dispersed through a resisting medium, will not move 
in straight lines towards their common ccnlro of gravity. 
A mass which presents an irregular face to its line of move- 
ment through a resisting medium, must necessarily bo 
deflected from its original course, by the unequal reactions 
of the medium on its different sides. Hence each _^occt*^uB, 
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aa by analogy we term one of ibese precipiUled masses of 
goa or vapour, will aequire a movement, not towards Lbe 
common centre of gravity, but towarOs one or other EiJe 
of it ; and tbis oblique movement, accelerated as well aa 
cbangcd in direction by the increasing centripetal force, 
but retarded by the resisting medium, will resnit in a 
Bpiral, ending in the common centre of gravity. Observe, 
however, that this conclusion, valid as far as it goeR, by no 
means proves a common spiral movement of all the flocctili ; 
for aa they must not only be varied in their forms, but dio* i 
posed in all varieties of position, their respective move- 
ments will be deflected, not towards one side of the com^ 
mon centre of gravity, but towards various sides. How 
then can there result a spiral movement common to them 
alt ? Very «mp1y. Each floccalus, in describing its sjural 1 
oourac, must give motion to the rarer medium tbrongh | 
which it ia moving. 

Now, the probabilities are infinity to oho against all the ' 
respective motions thus impressed on this rarer medium, 
exactly balancing each other. And if they do not bal- 
ance each other, the inevitable result must be a rotntiott 
of the whole mass of the rarer medium in one direction. 
But preponderating momentum in one direcUon, bar- ' 
ing oaiiacd rotation of llie medium ia that 'direction, 
the rotating medium must in its turn gradually arrest 
such flocculi as arc movbg in opposition, and impress 
its own motion upon them ; and thus there will ulti- 
mately be formed a rotating medium with snspended 
llocouli partaking of its motion, while they move in con- 
verging spirals towards the common centre of gravity. 

Before comparing these conclusions with the facts, let 
us pursue the reasoning n little further, and observe the 
subordinate actions, and the endless modifications which 
wilt result from them. The respective flocculi must not 
only be drawn towards their common centre of gravity. 
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but ^so towards ncigbbouting flocculi. HcDce tlie whole 
assemblage of flocculi will break up ioto snlrordiuate 
groups : each group concentratiDg towards its local centre 
of gravity, and in so doing acquiring a vorlical movement, 
like that subsc fluently acquired by the whole nebula. 
Now, according to circnmatances, and chiefly according to 
the size of the original nebulous mass, this process of local 
aggregation will produce various results. If the whole 
nebula is but small, the local groups of flocculi may be 
drawn into the common centre of gravity before their con- 
stituent masses have coalesced with each other. In a 
larger nebula, these local aggregations may have concen- 
trated into rotating spheroids of vapour, while yet they 
have made but little approach towards tJie general focus of 
the system. In a still larger nebula, where the local aggre- 
gations are both greater and more remote from the com- 
mon centre of gravity, they may have condensed into 
masaca of molten matter before the general distribution of 
them has greatly altered, lu abort, as the oonditJons in 
each case determine, the discrete masses produced may 
vary indefinitely in nnmber, in size, in density, in motion, 
in distribution. 

And now let na return to the visible characters 
of tlie nebula, as observed through modern toleBCopes, 
Take first the description of those nebula) which, by the 
hypothesis, must be in an early stage of evolution. 

" Among the imgular nebula," ssya Sir John IlerBoliel, " may 
DC comprehended all which, to a want of complete, and in moat 
iiutaTiea, ecen of partial Tctolvability by the power of iho 20-feet 
reflector, unite euoh a deviation from tho circnlar or elliptic forui, 
or such a want of symmetry (with that form) as preclodo their 
being placed in Class I, or that of regular nehals. This sooond 
tilass compriBes many of the most remarkable aad interesting ob- 
jects iu the heavens, at ircll om tht laotl exleiuhe in re*pttt of i/14 
area Chty oecvpy." 
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And, rcfcniDg to tbis same order of objects, M. Ai 
Bays : — " Tlie forms of very largo dilfuae neltulie 
not appear to admit of dcfiuition ; they Lave no rej 
outline." 

Now this coexistence of largeness, irresolvabilHyj 
irregularity, and Indelinitencss of outline, is extremely 
eiguificant. Tlie fact that tho largest nobulie arc either 
irresolvable or very difficult to resolve, might have been 
inferred & priori ; seeing that irresclv ability, implying that 
the aggregation of precipitated matter has gone on to but 
a smnll extent, will be found in nebulm of wide diffa«on. 
Again, the irregularity of these large, irresolvable sebulai, 
might also have been expected ; seeing that their out- 
lines, compared by Arago to " the fantastic figures which 
characterize clouds carried away and tossed about by- 
violent and often contrary winds," are similarly chara<y 
terlstio of a mass not yet gathered together by tfas; 
mutual attraction of its parts. And once more, the &et 
that these large, irregular, irresolvable nebulae IiaVA 
indefiuite outlines — outlines that fado off insensibly into 
surrounding darkness — is one of like meaning. 

Speaking generally (and of course differences of dis- 
tance negative anything beyond an average statement), the 
e[nral ncbulm are smaller than the irregular nebulie, and 
more resolvable; at the same time that they are not bo 
small as the regular nebula, and not so resolvable. This ia 
as, according to the hypothesis, it should be. The degree of 
condensation causing spiral movement, is a degree of con< 
densation also implying masses of flocculi that are larger, 
and therefore more visible, than those existing in an earliei 
stage. Moreover, the forms of these spiral nebulso ore 
quite in harmony with the explanation given. The corves 
of luminous matter which they exhibit, are not such at 
would be described by more or less discrete masses start 
ing from a stale of rest, and moving through a resisting 
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ini'diuin to a coiunvqn centre of gravity ; but tlioy are such 
OB would be described by masses having tbeir movcmenta 
modified by the rotatiou of the medium. 

Id the ccotro of a spiral nebula is bcgd a maBs botb 
niDoua odA more resolvable than the rest. As- 
same that, in process of time, all the spiral streaks of 
luminous matter which converge to this centre are drawn 
into it, as they must be ; assume further, that tlie flocculi 
or other discrete bodies constituting these luminous strealcs 
aggregate into larger masses at the same time that they 
approach the central group, and that the masses forming 
this centi'al group also aggregate into larger masses (both 
which are necessary assumptions) ; and tliere will finally 
result a more or less globular group of such larger masses, 
wliich will be resolvable with comparative case. And, as 
the coalescence and concentration go on, the coustitnent 
masses will gradually become fewer, larger, brighter, and 
more densely collected around the common centre of gravi- 
See DOW how completely this inference agrees with 
observation, "The circular form is that which most com- 
monly characterizes resolvable nebulffl," writes Arago. 
" Resolvable nebnlio," says Sir John Ilerschel, " are almost 
universally round or oval." Moreover, the centre of each 
group habitually displays a closer clustering of the consti- 
tuent masses than elsewhere ; and it ia shown that, under 
the law of gravitation, which we know extends to the stars, 

) distribution is not one of equilibrium, but implies pro- 
gresang concentration. While, just as we inferred that, 
according to circumstances, the extent to which aggrega- 
tion has been carried must vary ; so we find that, in fact, 
there are regular nebulra of all degrees of resolvability, 
Jrom those consisting of innumerable minute discrete 
masses, to those in which there are a few lai^e bodies 
worthy to be called stars. 

On the one hand, then, we see that the notion, of 
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late years uncritically received, that the nebulio are oi 
tremcly remote galaxies of Btara like those which make V{ 
our own Milky Way, ia totally irrceoncileable with the 
facts — iuvolves ns in Bundry absurdities. On the other 
hand, wo see that the hypothesis of nebular condensation 
liartaonizes with ibe moat recent results of Gtellar astrono* 
my ; nay more — th.it it, eiippliea ua with ac oxplanatioo 
of various appearances which in its absence would be in- 
comprehensible. 
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Descending now to the Solar System, let ns 
first a class of phenomena in some sort transitional — those 
offered by comets. In comets we hare now existing a 
kind of matter like that out of which, according to the 
Nebular Hypothesis, the Solar System was evolved. For 
the explanation of them, we most hcnco go back to the timo- 
when the aubstancca forming the sim and pbincts 
luiconcentrated, 

When difilised matter, precipitated fi'om a rarW 
medium, is aggregating, there are certain to be here and' 
there produced smaU floccuU, which, either ui conse'{uence 
of local currents or the conflicting attractions of adjacent 
masses, remain detached ; aa do, for instance, minnte 
sbrcds of cloud in a summer sky. In a concentrating 
nebula these will, in the great majority of oa^es, eventually 
coalesce with the larger floccuU near to them. But it is 
tolerably evident that some of the remotest of these small 
flooculi, formed at the outermost parts of the nebula, will 
lot coalesce with the larger internal masses, but will slowly 
follow without overtaking them. The relatively greater 
re^stanco of the medium necesiiitates this. As a slnglQ 
feather falling to the ground will be rapidly left behind by 
a pillow-full of feathers ; so, in their progress to the com* 
mon centre of gravity, will the outermost shreds of vapotu 
bo left behind by the great masses of vapour intemall 
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Hituated. But we are not depoudcnt raercl/ oc reasoning 
for tliia belief. Observation ehows ua tliat tlie less con* 
centrated external parts of nebula;, are left behind by the 
more concentrated, internal parts. Examined through high 
powers, all nebulre, even when they have assumed regular 
forma, are seen to be eurroimded by luminous streaks, of 
which the directions show that they are being drawn into 
the general mass. Still higher powers bring into view still 
smaller, fiiinter, and more widely-dispersed streaks. And 
it cannot be doubted that the minute fragments which no 
telescopic aid makes visible, are yet more numerous and 
widely dispersed. Thus far, then, inference and observa- 
tion are at one. 

Granting that the great majority of thcHO ontlying por- 
tions of nebulous matter will bo drawn into the central ' 
mass long before it reaches a definite form, the presump- 
tion is that Borne of the very small, far-removed portions 
will not be so ; but that before they arrive near it, the cen- 
tral mass will have contracted into a comparatively moder- 
ate hulk. What now will be the characters of these late- 
arriving portions f 

In the first place, they will have extremely eooentrio 
orbits. Left behind at a time when they were moving to- 
wards the centre of gravity in slightly- deflected lines, and 
therefore having but very small angular velocities, they 
will approach tho central mass in greatly elongated ellipses ; 
and rushing round it will go off again into space. That is, 
they will behave juat as we see comets do ; whose orbits 
are usually so eccentric as to be indistinguishable from 
parabolas. 

In the second place, they will come from all parts of 
the heavens. Our supposition implies that they were left 
behind at a time when tho ncbaloas mass was of irregu- 
lar shape, and hail not acquired a definite rotary motion ; 
vid as the separation of them would not be from aii| 
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one aar&oe uf the ncbalooa mass more tban anotht 
the concluBion must be that they will come to the 
tral body from variouB directious in space. This, to<y. 
is CKactly what happens. Unlike plancta, whose orhiU 
approximate to one plane, comets have orbits that show na 
relation to each other ; but cut the plane of the eclipuc M 
&11 angles. 

In the third place, applying the reasoning already 
used, these remotest flocculi of nebulous mailer will, at 
the outset, be deflected from their straight courses to tho 
common centre of gravity, not all on one side, but each 
on such aide as its form determines. And being left bo- 
hind before the rotation of the nebula is set up, they 
will severally retain their different individual motions. 
Hence, following the concentrating mass, tbey will event- 
ually go round it on all sides ; and as often from right to 
left as from left to right. Here again the inference per= 
foctly corresponds vrith the facta. While all the planets 
go round the sun from west to east, comets as oft«n go 
round the sun from cast to west as from west to easL Ont 
of 210 comets known in 1855, 104 are direct, and 106 am 
retrograde. This equality is what the law of probabilitiei 
would indicate. 

Then, in the fourth place, the physical constitution of 
comets com])letely accords with tho hypothesis. The abil- 
ity of nebulous matter to concentrate into a concrete form, 
depends on its mass. To bring its nUimato atoms into that 
proximity requisite for chemical union — requisite, that ia, 
for the production of denser matter — their repulsion mnst 
bo overcome. The only force antagonistic to their repul- 
sion, is their mutual gravitation. Tliat their mutual gravi- 
tation may generate a pressure and temperature of suffi- 
cient intensity, there must bo an enormous accumulation of 
them ; and even then the approximation can slowly go on 
oiily as fast as the evolved heat escapes. But where ttu 
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quantity of atoms is small, and therefore tlie force of mu- 
tual gravitation Bmall, there will ha nothing to coerce the 
atoms into imion. Whence wc infer that these detached 
fragments of nebulous matter will continue in their origi- 
nal state. Wc find that ibcj do so. Comets consist of au 
extremely rare meilium, nhich, as shown by the desorip 
lion already quoted from Sir John Herschel, has cbarao 
ters liVe those we concluded wotdd belong to partially- 
condeosed nebulous matter. 

Yet another very significant fact is seen in tho diatrtbn* 
tion of coraots. Though they come fi'om all parts of tho 
heavens, they by no means come in equal abundance from 
all parts of the heavens ; but arc far more numerous about 
tlie poles of the ccliptio than about its plane. Speaking 
generally, comets having orbit-planes that are highly in- 
clined to t!io ecliptic, are comets having orbits of which tho 
major axes arc highly inclined to the ecliptio-— comets that 
come from high latitudes. This is not a necessary connex- 
ion ; for the pianos of tho orbits might be highly inclined 
to the ecliptic while tho major axes were inclined to it very 
little. But in the absence of any habitually-observed rela- 
tion of this kind, it may safely be concluded that, on the 
average, highly -inclined cometary orbits are comctary or- 
bits with highly -inclined major axes; and that thus, a pre- 
dominance of cometary orbits cutting tho plane of tho 
ecliptic at great angles, implies a predominance of comet- 
ary orbits having major axes that cut the ecliptic at great 
angles. No»v the predominance of highly incUned com- 
etary orbits, may be gathered from the following table, 
compUed by M. Arago, to which we have added a column 
giniig the results up to a date two years later. 
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At first BJglit this tabic Gccms Dot to warrant our Btate- 
luent. Assuming the alleged general rclatiOQ between tho 
iiiclinationg of cometary orbits, and the directions in space 
from which the comets come, tho table may be thought to 
show that the frequency of comets incrcasoa as we progress 
from the plane of the ecliptic up to 45°, aad then decreases 
up to 90". But this apparent dimiuution arises &om tho 
fact that the successive zones of space rapidly dimiaiah in 
their areas on approaching tho poles. II' we allow for 
this, wc shall find that the escess of comets continues to 
increase up to tho highest angles of iaclination. In the 
table below, which, for convenience, is arranged in inverted 
order, wo have taken as standards of comparison the area 
of tho zono rouud tho pole, and the number of comets it 
contains ; and having aaccrtainod the areas of tho other 
Bones, and the numbers of comets tlioy should contain were 
comets equally distributed, wo have shown how great be- 
comes the deficiency in descending from the poles of the 
ecliptic to its plane. ~ 
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Id Htrictness, the calculation sbould he made with refer- 
ence, not to the plane of the ecliptic, but to the plane of 
the sun's equator ; and this might or might not render the 
progression more regular. Probably, too, tho progression 
would be miide somewhat different were the caleulntion 
based, as it should be, not on the inclinations of orbit- 
planes, but on the inclinations of major axes. But even as 
it is, the result is sufficient!}' Bignificant ; since, though tho 
conclusion that coraets are 11*5 times more abundant about 
the poles of the ecliptic thaa about its plane, can bo but a 
rough approiimalion to the truth, yet no correction of it is 
likely Tery much to change this strong contrast, 

"What, then, is the meaning of this ftct? It has sev- 
eral raeaninga. It uegalivea tho snppoailion, favoured by 
Laplace among others, that comets are bodies that were 
wandering in space, or have come from other syatoms ; for 
the probabilities are infiuity to one against the orbits of 
such wandering bodies showing any deHnite relation to the 
plane of tho Solar System. For the like reason, it nega> 
lives the hypothesis of Lagrange, otherwise objectionable, 
that comets have resulted from planetary catastrophes 
inalogons to that wliich is supposed to have produced the 
asteroids. It clearly shows that, instead of comets being 
accidental members of the S<ilar System, they are neceascery 
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members of it — lave as distinct a Btructnrol relstion to 
US the planets themsclTGB. That cornels are abundaul 
rottud tlio axis of the Solar System, and grow rarer as 
npproacb its plane, implies that the gcncsla of comets bsfei 
followed some laio — a law in some way concerned mth the 
genesis of the Solar System. 

If we ask for any so-called final cause of this arrange- 
ment, none can be assigned : nntil a probable nse for com- 
ets has been shown, iio roaaon can bo given why they 
should bo thus distributed. But when wo consider the 
question as one of physical science, we see that comets aro 
antithetical to planets, not only in their groat rarity, in 
their motions as indifferently direct or retrograde, in thdr 
eccentric orbits, and in the varied directions of those oft 
bits ; but wo see the antithesis further marked in tills, that 
while planets have some relation to the piano of nebniar 
rotation, comets have some relation to the axis of nebular 
rotation.* And without attempting to expliun the nature 
of this relation, the mere fact that such a relation existflt 
indicates thai comets have roanlted from a process of evoi 
lution — points to a past time when tho matter now forminf^ 
the Solar System extended to those distant regions of space 
which comets visit. 

See, then, how differently this class of phenomena beara 
on tho antagonistic hypotheses. To the hypothesis com- 
monly received, comets are stumbling-blocks ; why there 
should be hundreds {or probably thousands) of extremely 
rare aeriform masses rashing to and fro round the sun, it 
cannot say; anymore than it can explmn their physioH'! 
constitutions, their various and eccentric movements, or 4 

* It is alike reiDsrkaljIe and euggeative, that a panUlcl relatioD eiliU 
between tho distribution of nebula anil the aiifl of our goJaiy. Just u 
iiimjpla are abnndont aroond tho poles of our Solar Sjalcm, and rare in the 
neiglibourbood of ila plane : bo are ncbuUs nbundast aroimil the pAlM 
our aiJercul Bystcm, and me in the neigbbourliood of its plans. 
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Uieir distribution. The hypothesis of evolution, on tho 
other hand, not only allows of ibe general answer, that 
they are minor rcsuUa of tho genetic process ; but also fur-1 
nisliefl us vhh noraething liko cxphinations of tlieir several 
pecnliarities. i 

And now, leiiving these erratic bodies, let ns turn to 
the more familiar and important members of the Solar Sys- 
tem. It vas the remarkable Iiarmony subsisting among 
their movements, which first made Laplace conceive that 
the sui), planets, and satellites hud resulted from a common 
genetic process. As Sir William Herschel, by his observa- 
tions on the nebulso, was led to the conclusiou that stars re- 
sulted from the aggregation of diffused matter ; so Laplace, 
by his observations on the structure of the Solar System, 
was led to the conclusioii that only by tho rotation of ag- 
gregating matter wore its peculiarities to bo explained. In 
his " Exposition du Systcmo du Mon>le," he enumerates aa 
the leading evidences of evolution ; — 1. J'lie movements of 
the planets iu the same direction and almost in the same 
plane ; 3. The movements of the satellites in the same di- 
rection as those of the planets ; 3. The movement of rota- 
tion of tfaesc various bodies and of the sun in the same direc- 
tion as the orbitual motions, and in planes little different ; 
4. The small eccentricity of the orbits of tho planets and 
satellites, as contrasted with the great eccentricity of tho 
comotary orbits. And tho probability that these harmoni- 
ous movements bad a common cause, ho calculates as two 
hundred thousand billions to one. 

Observe that this immense preponderance of probabil- 
ity does not point to a common cause under the form ordi- 
narily conceived — an Invisible Power working after the me- 
thod of " a Great Artificer ; " but to an Inviable Power 
working afltfr the method of evolution. For thougli the 
supporters of the common liypolhcMS may argue that it 




was neiiesaary for the sake of atabilitjr that tlie planets 
stiould go Toand the sun in the same direction and nearlj 
ill one plane, they cannot thus account for the direction of 
the aiial motions. The mechanical equilibrium would not 
have bocQ at all interfered with, had the aun been without 
any rotatory movement ; or had he revolved on hia axis in 
a direction opposite to that in which the planets go round 
him ; or in a direction at right angles to the plane of their 
orbits. With equal safety the motion of the Moon round 
the Earth might have been the reverse of llie Earth's mo- 
tion round its aria; or tho motion of Jupiter's satellitea 
might similarly have been at variance with his axial motion * 
or that of Saturn's satellites with his. As, however, none of 
these alternatives have been followed, the unifirmity must be 
considered, in this case as in all others, evidence of sub- 
ordination to some general law — imphes what wo c-all natu- 
ral causation, as distinguished from arbitrary arrangement. 

Hence tho hypothecs of evolution would be the only 
probable one, eveain tho absence of any clue to the partic- 
ular mode of evolution. But when we have, propounded 
by a mathematician whose authority is second' to none, 
definite theory of this evolution based on established ti 
chanical laws, which accounts for these various peculiar! ti 
as well as for many minor ones, tho conclusion that the S(^^ 
lar System was evolved becomes almost irresistible. 

The general nature of Laplace's theory scarcely needs 
stating. Books of popular astronomy have familiarized 
most readers with his conceptions ;— namely, that tho mat- 
ter now condensed into the Solar System, ouce formed a 
vast rotating spheroid of extreme rarity extending beyond 
the orbit of Keptuno ; that as this spheroid contracted, ita 
rate of rotation necessarily increased ; that by augmenting 
oentriiugal force its equatorial zone was fiom time to time 
prevented from following any farther the concentrating 
mass, and so remained behind as a revolving ring ; that 
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eacb of tlie revolving rings tbua periodically Jelached, 
eventually became ruptured al its weakest point, and con- 
tracting on itself, gradually aggregated into a rotating 
mass; ibat tliia, like the parent mass, increased in rapidity 
of rotation us it decreased in size, and, wliere the centrifu- 
gal force was sufficient, similarly threw off ringa, which fi- 
nally collapsed into rotating spheroids ; and thai thua out of 
these primary and secondary rings there arose planets and 
their satellites, while from the central moss there resulted the 
Bim. Moreover, it is tolerably we'd known that this d pri- 
ori reasoning harmonizes with tho results of experiment. 
Dr. Plateau has shown that when a mass of fluid is, as far 
may be, protected from the action of external forces, it 
will, if made to rotate with adequate velocity, form detaeh- 
eil rings; and that these rings will break up into spheroids 
which turn on their axes in the same direction with the 
central mass. Thus, given the original nebula, which, ac- 
quiring a vortical motion in the way we have explained, 
has at length concentrated into a vast spheroid of aeriform 
matter moving round its axis — given tills, and mechanical 
principles explain the rest. The genesis of a solar system 
displaying movements like those observed, maybe predicted ; 
and the reasoning on which the prediction is based is coun- 
tenanced by experiment.* 

* It U true thai, as cxpresacd (ij liim, these prapositionl of Laplace 
•re not •!! bcjooil dispute. An astroDOmer of tlio highest «utborilr, wLo 
bos faToured me vltb some cHticisnu oa (big esasj. sJlegGB thul inateaiJ of 
• nebulous ring rupturing at one poiot, snil collapsing Into a slngla mass, 
" all prababilitj would be in favour of it9 breaking np into many mnsaea." 
Tbia alleniatiie result ccrtninljr aeema to be more likelj- But granting 
that a nebulous ring would break np into man<r musscx, It ma; still be oon- 
tended that, since the chances are iuGnitj to one against these being of 
•qiitd sizes and equidistant, thcj could not remolu evciitj distributed round 
tlicii orbit: this annular clmin of gaaeous niaaacB would break up into 
ponps of nmsflcs; these groups would ovenlually aggregate into Inrgcr 
(n>iip« ; and the final result woitld be the formation of a single tnasiL I 
12 
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Bat now let us inqnire whether, beudea llioae most con 
^pionoQS peculiarities of the Solar System, sundry minor onec 
are not BiniUarly esplicable. Take first the rtlatioa b& 
twcen the planca of the planetary orbits and the plane of 
the sun'a equator. If, when the nebulous spheroid extend- 
ed beyond the orbit of Ne]>tune, all parts of it bad been 
revolving exactly in the Bame plane or rather in parallel 
plauea — if all its parts had had one axis ; then the planes 
of the aucceasive rings would have been coincident with 
each other and with that of tliQ sun's rotation. But it 
needs only to go back to the earlier stages of concentrati jn, 
to see that there cotild exist no such complete nnifonnitj 
of motion. The flocculi, already desi?ribed as precipitnted 
from an irregular and widely-diffused nebula, and as start- 
ing from all points to their commou centre of gravity, must 
move not in one plane but in innumerublo planes, cutting 
each other at all angles. 

The gradual i>Btablishinent of a vortical motion such aa 
wc saw must eventually arise, and such as we at present 
see indicated in the apiral nebulie, is tbo gradual approach 
toward motion in one plane — the plane of greatest momen- 
tum. But this plane can only slowly become decided. 
Flocculi not moving in tliia plane, but entering into the 
aggregation at various inclinations, will tend to perform 
their revolutions round its centre in their own planes ; and 
only in course of time will tlieir motions be partly destroy- 
ed by conflicting ones, and partly resolved into the general 
motion. Especially will the outermost portions of the ro- 
tating mass retain for long time their more or less indepeii> 
dent directions ; seeing that neither by friction nor by tho 
central forces will they be so much restrained. Hence the 
probabilities are, that the planca of the rings first detached 

»a KHlronomcr scaic-Ay Becond in «iilU(iritYto tli« 
•i lie agrees (bat ihia woulil prubablj be tlie pf» 
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irill differ considerably from the average piano of tbo mass ; 
while the planes of those detached latest will differ from it 
lesa. Here, again, inference to a considerable extent agrees 
with observation. Though the progression ia irregular, yet 
on tfae average the inclinations decrease on approaching the 

Consider nest the movements of the planets on their 
oies. Laplace alleged aa one among other evidences of 
B common genetic cause, that the planets rotate in a dlrco- 
tion the eanio as that in which tboy go round the sun, and 
on axes approximately perpendicular to their orbits. Since 
he wrote, an eiceplioa to this general rale baa been discov- 
ered in the ca'ie of TJranus, ao<l another still more recently 
ia the case of Neptune^ udging, at least, from the mo- 
tions of their respective aateliitea. This anomaly has been 
thought to throw considerable doubt on his speculation ; 
snd at first sight it does so. But a little reflection will, 
we believe, show that tbe anomaly is by no means an insol- 
uble one ; and that Laplace simply went too far in putting 
down as a certiuu result of nebular genesis, what is, in some 
instanced, oidy a probable result. The cause ho pointed 
oat as determining the direction of rotation, is tho greater 
absolute velocity of the outer part of the detached ring. 
But there are conditions under which this difference of vo- 
Jocity may be relatively insignificant, even if it exists : and 
others in which, though existing to a considerable extent, it 
will not suffice to determine tlic direction of rotation. 

Note, in tho first place, that in virtne of their origin, 
Ihe different strata of a concentrating nebnlons spheroid, 
will bo very unlikely to move with equal angular veloci- 
ties : only by friction continued for an indefinite time will 
tboir angular velocities be made uniform ; and especially 
will the outermost strat.t, for reasons just now assigned, 
maintain for the longest time their differences of move- 
tnent. Hence, it is possible that in the rings first detached 



ms 



THE HEBCLAS HVrOTlIESIS, 



Ihe outer rims may not liave greater absolute vclociltea; 
and thua the resulting planets may have retrograile rota- 
tions. Again, the scctioual form of tlio rlag is a circuni- 
Stance of moment ; and this form ninat have differed more 
or less in every caac To make this clear, some illustra- 
tion will be necessary. Suppose we take an orauge, and 
■ssuming the marks of the stalk and tbo calyx to represent 
the poles, cut off round the line of the equator a strip of 
peel. This strip of peel, if placed on the table with ita 
ends meeting, will make a ring shaped like the hoop of a 
barrel — a ring whose thickness iu the line of its diameter 
is very small, but whose width in a direction pcrpendicalar 
to its diameter is considerable. Suppose, now, that in 
place of an orange, which is a spheroid of very slight 
oblatencss, we take a spheroid of very great oblateueaa, 
shaped somewhat like a lens of small convexity. If from 
the edge or equator of this lens-shaped spheroid, a ring of 
moderate azc were cut off, it would be unlike the previous 
ring in this respect, that ita greatest thickness would be in 
the line of its diameter, and not in a lino at right angles 
to its diameter : it would bo a ring shaped somewhat 
like a quoit, only far moio slender. That is to say, ac- 
cording to the oblatenesa of a rotating spheroid, the de- 
tached ring may be either a hoop slinpei Ving or a quoit- 
shaped ring. 

One further fact must be noted. In a much flattened 
or lens-Bliaped spheroid, the form of the ring will vary with 
its bulk. A very slender ring, taking off just the equatorial 
Surfiicc, will bo hoop-shaped ; while a tolerably massivo 
ring, trenching appreciably on the diameter of the spheroid, 
will be quoit-shaped. Thus, then, according to the oblate- 
tieas of the spheroid and the bulkiness of the detached ring, 
vill the greatest thickness of that ring be in the direction 
of its plane, or in a direction peipcndicular to its plane. 
But this drcumstance must greatly affect the rotation of 
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tl)c rcBuIling planet. In a decidedly lioop'Sliapcd neliiilous 
riiig', the differences of velocity between iLe inner and out- 
er aurfaces will bo very small ; and such a ring, aggrega- 
ting into 3 mass wliose greatest diameter is at right angles 
to the plane of ibo orbit, will almost certainly give to tUia 
mass a predominant tendency to rotate in a direction at 
right angles to the plane of the orbit. Where the ring is 
but little hoop-shaped, and the difference of the inner and 
outer velocities also greater, as it must be, the opposing 
tendencies — one to produce rotation in the piano of the 
orbit, and the other rotation perpendicular to it — will 
both be influential ; and an intermediate plane of rota^ 
tion will be taken up. While, if the nebulous ring is de- 
cidedly qiioitrshaped, and therefore aggregates into a mass 
whose greatest dimension lies in the plane of the orbit, 
both tendencies ivill couspire to produce rotation in that 
piano. 

On referring to the facts, we find them, as fur as can be 
jadged, in harmony with this view. Considering the enor- 
mous circumference of Uranas's orbit, and his compara- 
tively small mass, wo may conclude that the ring from 
which ho resulted was a comparatively slender, and there- 
fore a hoop-shaped one : especially if the nebulous mass 
was at that time less oblate than afterwards, which It most 
have been. Hence, a plane of rotation nearly perpendiou- 
lar to his orbit, and a direction of rotation having no refer- 
ence to his orbitual movement. Saturn has a mass seven 
times as great, and an orbit of less than half the diameter ; 
whence it follows that his genetic ring, having leas tiian 
half the circumference, and less than half the vertical thick- 
ness (tho spheroid being then certainly as oblate, and in- 
deed more oblate), must have had considerably greater 
width — must have boeu less hoop-shaped, and more ap- 
proaching to the quoit-ahaped : notwithstanding differenco 
of density, it must have been at least two or three times as 
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broad in tlie line of its \>lauo. CoDScqiienlly, Satiim boa a 
rotatory movement in the eaiue direction as the tnoTemunl 
of translation, and in a piano diffBring from it by thirty 
degrees only. 

In tlio ciiso of Jupiter, ngain, whose mass is three and a 
half times that of Saturn, and whose orbit is little mere 
than half the eizo, tho genetic ring must, for tlio like rca- 
«ons, have been still broader — decidedly qnoit-sbaped, wo 
may say ; and there hence resulted a planet whose plane oJ 
rotation diffora from that of hia orbit by scarcely more than 
thrco degrees. Once more, considering the comparative 
insignificance of Mars, Earth, Venus, and Mercury, it fol- 
lows that the diminishing circumferences of the rings not 
sufficing to account for the smallness of the resnlting 
masses, the rings must have been slender ones — must have 
again approximated to the hoop-shaped; and thus it hap- 
jiens that the planes of rotation again diverge more or 
less widely from those of tho orbits. Taking into acconnt 
tho increasing oblaleoess of the original spheroid in the 
successive stages of its con cent I'at ion, and the different 
proportions of the detached rings, it seems to ns that the 
respective rotatory motions are not at variance with the 
hypothesis. 

Not only the directions, but also the velocities of rota- 
tion are thus explicable. It might naturally be supposed 
that the largo planets would revolve on their axes more 
slowly than the small ones : our terrestrial experiences in- 
cline U9 to expect this. It is a corollary from tlie Nebular 
nypothesia, however, more espei;i3!ly when interpreted as 
above, that while largo planets will roUite rapidly, smalt 
ones will rotate slowly ; and we find that in fact they do 
so. Other things equal, a concentrating nebulous mass 
that IS diffused through a wide space, and whose outer parts 
have, therefore, to trarel from great distances to the com- 
mon centre of gravity, will acquire a high axial velocity in 
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oouree of il8 aggregation: and conversely with a sranll 
mass. Still more marked will bo the difference where llio 
form of the genetic ring conspires to increase the rate of 
rotation. Other things equal, a genetic ring that ia 
broadcat in tiie direction of ita plane will produce a masa 
rotating faster than ono that la broadest at right angle 
to its plane ■ and if the ring is absolutely aa well as rela- 
tively broad, tie rotation will be very rapid. These con- 
ditions were, as we bhv, fulfilled in the cose of Jnpitcr ; 
and Jupiter goes round his axis in less than ten hours. 
SatuiTi, in whose case, as above explained, the conditions 
were less favourable to rapid rotation, lakes ten hours and 
a half. While Mara, Earth, Venus, and Mercury, whose 
rings must have been slender, take more than double the 
time : tfae smallest taking the longest. 

From the planets, let us now pass to the Batellites. 
Here, beyond the conspicuous facts commonly adverted to, 
that they go round their primaries in the same directions 
that these turn on their axes, in planes diverging but 
little from their equators, and in orbits nearly circular, 
there are several significant traits which must not be passed 
over. 

One of them is, that each set of eatellitea repeats in 
miniature the relations of the planets to the sun, both in the 
r(9(pects just named, and in the order of the sizes. On pro- 
gressing from the outside of the Solar System to its centre, 
we see that there arc four largo external planets, and fonr 
internal ones which are comparatively small. A like con- 
trast holds between the onter and inner satellites in every 
eaan. Among the four satellites of Jupiter, the parallel is 
niaintoin^d as well as the comparative ^mallness of the nnm- 
l>er allows : llie two outer ones are the largest, and the 
two inner ones the smallest. According to the most recent 
observations made by Mr. Lasscll, the like is true of tho 
four satellites of TJianus. In the case of Saturn, who has 
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eight Becondary planete revolving round him, the 
Dees is still more closa ia arrangement as in nam1 
the three outer Balotlites are large, the inner ones sinalf{ 
and the contrasts of size are here much greater botwocn 
the largest, which is nearly as big as Mars, and the 
smallest, which is with difliculty discovered oven by the 
best teleecopes. 

Moreover, the analogy does not end here. Jnat as with 
the planets, there is at first a general increase of size on 
travelling inwarda from Keptune and Uranna, which do 
not differ very widely, to Saturn, which is much larger, 
and to Ju|iitcr, which is the largest; so of the eight satel- 
lites of Saturn, the largest is not the outermost, but the 
outermost save two ; so of Jupiter's four secondarlea, the 
largest is the most remote but one. Now these analogies 
arc inexplicable by the theory of final causes. For pur- 
poses of lighting, if this bo the presumed object of these 
attendant bodies, it would have heou far better bad the 
larger been the nearer i at present, their remoteness ren- 
tiers them of less service than the smallest. To the Nebn- 
lar Hypothesis, however, these analogies give further aup- 
port. They show the action of a common physical cause. 
They imply a law of genesis, holding in the secondary sys- 
tems as in the primary system. 

Still more instructive shall we find the distribution of 
the satellites — their absence in some instances, and their 
presence in other instances, in smaller or greater number*. 
The argument from design fails to account for this distri- 
bution. Supposing it bo granted thai planets nearer the 
Sun than ourselves, have no need of moons (though, con- 
sidering that their nights are as dark, and, relatively to 
ihcir brilliant days, even darker than ours, the Tiecd scema 
quite as great) — supposing this to be granted ; what is lo 
be said of Mai's, which, placed half as far again from tlii 
Sun aa wo are, has yet no moon ? Or again, bow 



I 



L 



ow are V^H 




DIBTRniCnoH OF BATELLITES. 



S73 



I 



I 



lo explAin the fact lliat Uranus has but lialf as many ninona 
oa Saturn, though he is at douhle the distance? While, 
however, the current preaumptioQ is tinteuable, the Nebu- 
lar Hypothesis I'ui'uiHhes ub with an cxplaaatioD. It actually 
enables us to predict, by a not very complex calculation, 
where satellites will be abunJant and where they will bo 
absent. The reasoning is as follows. 

In a rotatiDg nebulous spheroid that is concentrating 
into a planet, there are at work two antagonist mechanical 
tendencies — the centripetal and the centrifugal While 
the force of gravitation draws all the atoms of the spheroid 
together, their tangential momentum is resolvable into two 
parts, of which one resists gravitation. The ratio which 
this centrifugal force bears to gravitation, varies, other 
things equal, ae the square of the velocity. Ilcnco, the 
aggregation of a rotating nebulous spheroid will be more 
or less strongly opposed by this outward impetus of its 
particles, according as its rate of rotation is high or low : 
the opposition, in equal spheroids, being four times as great 
when the rotation is twice as rapid ; nine times as great 
when it is three times as rapid ; and so on. Kow, the de- 
tachment of a ring from a planet-forming body of nebulous 
matter, implies that at its equatorial zone the centrifugal 
force produced by concentration has become so great as to 
balance gravity. Whence it is tolerably ob^'ious that the 
detachment of rings will bo most frequent from those 
masses in which the centrifugal tendency bears the greatest 
ratio to the gravitativc tendency. Though it is not possi- 
ble to calculate what proportions these two tendencies bad 
to each other in the genetic spheroid which produced each 
planet ; it is [lossihle to calculate where each was the great- 
est and where the least. While it is true that the ratio 
which centrifugal force now bears to gravity at thn equa- 
tor of each planet, differs widely from that witich it bore 
during the earlier stages of concentration; and while it is 
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true that lliia change in llic ratio, dopeiiding on the d« 
of contraction each planet haa nndergone, has in r 
cases been the same; yet we'nany fairly conclude that 
where the ratio is still the greatest, it has been the greatest 
from the beginning. The sate Hit e-forming tendency vbidi 
each planet bad, will bo approximately indicated by the 
proportion now existing in it between the aggregating 
power, and the power that has opposed aggregation. Ou 
making the requisite calculations, a remarkable liarraouy 
with this inference comes out. The following t»blo sbows 
what fraction the centrifugal force is of the centripetal force 
in every case ; and the relation which that fraction loearv 
to the number of satellites, 
Mcrcurj. Venus. Enrlh. Wars. JupHor. Saturn. CtsliUL 
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SutL'Uitc. Sntellitea. SmellitM conting' . 

Riidtliiee HcischeU) 
rings. 
Thus, taking as our staiiJanl of comparison the Ktrth 
11-ith its one moon, we see that Mercury and Mars, in which 
the centrifugal force is relatively less, have no moons. Ju- 
piter, in which it is far greater, has four moons. Uranus, 
in which it is greater still, lias certainly four, and probably 
more than four. Saturn, in which it is the greatest, being 
nearly one-sixth of gravity, has, including liis rings, eleven 
attendants. The only instance in which there is imperfect 
jonformity with observation is that of Venna. Here it ai>- 
[lears that the centrifugal force is relatively a very little 
greater than in the Earth ; and according to the hypothesis, 
VenuB ought, therefore, to have a satellite. Of this seem- 
ing anomaly there are two explanations. Not a few aatron* 
omors Iiave assorted that Yenus has a satellite. Cassini, 
Short, Montaigne of Limoges, Roedkier, and Montbarron, 
professed to have seen it ; and Lambert calculated its ele- 



MonoHS OF THE SATELLITES. 



275 



I 
I 

I 



mciits. Granting, however, that they were mistaken, then 
\i still t)ie Tact thai the diameter of Venus is varioaely esti- 
mated^ and that a very small change in the data would 
make the fraction less instead of greater than that of the 
Karth. But admitting the discrepancy, we think that this 
correspondence, even as it now stands, is one of tho strong- 
est confirmations of the Nebular Hypothesis.* 

Certain more special peculiarities of the satellites must 
be mentioned as suggestive. One of them is the relation 
between the period of revolution and that of rotation. 
No discoverable purpose is served by making the Moon go 
round its axis in the same time that it goes round the 
Earth : for our convenience, a more rapid axial motion 
would have been equally good ; and for any possible inhab- 
itants of the Sloon, much better. Against the alternative 
supposition, that the equality occurred by accident, tho 
probahlhties are, as Laplace says, infinity to one. But to 
this arrangement, which is explicable neither as the result 
of design nor of chance, the Nebular Hypothesis furnishes 
a clue. In his "Exposition da Systime da Monde," La- 
place shows, by reasoning too detailed to be here repeated, 
that under the circumstances such a relation of movements 
would be hkcly to establish itself. 

Among Jupiter's satellites, which severally display these 
same synchronous movements, there also exists a still more 
remarkable relation. "If the mean angnlar velocity of tho 
first satellite be added to twico that of the third, the sum 

■ Sisce this «Bfay wu pubUahMl, the data of tha abore calculntioni 
have been changed by the diacoverj UuC Ibe Sun's distance is three mil- 
lions of miles less than was supposed. Hence results a dlmiDution in hi» 
«3tiniBlcil moA, and in the massea of the pUnets (except the Earth and 
Uoon). No rerieed estimate of the masses having ;cl been poblished, tlio 
lalile is rc-printed in its original form. Tlie diminutioD of the masses U 
the allied eitent of about onc-tentli, doet not eoentiallr alter the rcla- 
liooM above pointed out. 
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win be eqaal Ui lliree times tbat of iho sccouil ; ** asd 
" from this it results that the situations of any two of th«m 
being given, that of the third can bo found." Now here, u 
before, no conceivable advantage results. Nether in this 
case can the connexion have been accidental : the probabil 
hies are infinity to one to the contrary. But again, accord 
ing to Laplace, the Nebular Hypothesis supplies a solution. 
Are not these significant facta ? 

Most significanl fact of all, however, is that presented 
by the rings of Saturn, As Laplace reraarku, ihcy are, iia 
it were, still extant wituessea of iho genetic process bo 
propounded. Here we have, continuing permaa<sntly» 
forms of matter like those through which each planet and 
satellite once passed ; and their movements are jasl wltnt, 
in conformity with the hypothesis, they should bo, "La 
dur^e de la rotation d'lme planets doit done 6lrc, d'upi 
oette hypothec, plus petite que la dur^e dc la rvvoI'ltioB^ 
da corjis le pins voiain qui circule autour d'elle," says ] 
place* And he then points out that the time of Satm 
rotation is to that of his rings as 427 to 438 — an amoaol 
of difference such as was to be expected. 

But besides the existence of these rings, and thci 
movements in the required manner, there is a highly so^ 
gestive circumstance which Laplace has not remarked— J 
namely, the place of their occurrence. If the Solar Sy« J 
tern was produced aller the manner popularly supposed, 
then there is no reason why the rings of Saturn should not J 
have encircled him at a comparatively groat diat.ince. Or,* 
instead of being given to Saturn, who in their absence 
would still have had eight satellites, such rings might havB 
been given to Mars, by way of compensation for a moon. 
Or they might have been given to Uranus, who, for pni^ 
poses of illumination, has far greater need of them. On I 
1 hypothesis, we repeat, no reason can bu a» J 
• " Mficnniqiio C(!U«tp," p. 8*8, 
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rigned for their exJBtence in tbe place where we find tliciu. 
But ou tlie Lypothesis of eTcIution, the arraDgcment, so far 
from oflcnng a difficulty, offers another confirmation. 
These rings are found where alone they could Iiave been 
produced — close to the body of a planet wliose centrifu- 
gal force bears n. great proportion to hia gravitativo forco. 
That permanent rings Bbould esist at any great distance 
from a planet's Itody, is, on the Nebular HypothesLi, n 
festly impos^ble. Kings detached early in tbe process of 
concentration, and therefore consisting of gaseous matter 
Laving extremely little power of cohesion, can have no 
ability to resist the disrupting forces due to imperfect bal- 
ance ; and must, therefore, collapse into satellites. A liqnid 
ring is the only one admitting of permanence. But a liquid 
ring can be produced only when the aggregation ia ap- 
proaching its eilreme — only when gaseous matter is pass- 
iog into liquid, and the mass is about to assume the plane- 
tary form. And even then it cannot be produced save un- 
der special conditions. Gaining a rapidly-increasing pro- 
iwuderance, as the gravitative force does during the closing 
stages of concentration, the centrifugal force cannot in or- 
dinary cases cause l!ie detachment of rings when the mass 
has become dense. Only where the centrifugal force has 
all along been very great, and remains powerful to the last, 
as in Satum, can liquid rings be formed. Tliua the Nebu- 
lar Hypothesis shows us why such appendages surround 
Saturn, but exist nowhere else. 

And then, let us not forget the fact, discovered within 
tliese few years, that Saturn possesses a neMous ring, 
through wliich his body is seen as through a thick veil. In 
i position where alone such a thing seems preservable — 
suspended, as it were, between the denser rings and the 
planet — there still continues one of these annular masses of 
diffuBCd matter from which satellites and planets are bt> 
lieved to have originated. 
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We find, then, that besides those most conspicuouB pe. 
culiaritios of the Solar System, which fii-sl snggestcd ihe 
theory of its evolution, there are many minor ones point- 
ing in the same direction. Were there no other evident^, 
these mechanical arrangements would, considered in their 
totality, go far to establish the Nebular Hypothea 

From the meclianical arrringtmcnts of tho Solar Sy. 
lem, turn we now to its physical characterB; and, first, let'l 
us consider the inferences deductble fiom relative epeoifio 
gravities. 

The fact that, speaking generally, the denser planets are 
the nearer to the Sun, is by some considered as addin^-J 
another to the many indications of nebular origin. Legiti- 
mately assuming that the outermost parts of a rotating 
nebulous spheroid, in ils earlier stages of concentration, 
will bo comparatively rare ; and that the increasing densilj^ 
which the whole mass acquires as it contracts, must hold' 
of the outermost parts as well as the rest ; it is ai^ued 
that the rings ancoessively detached will be more and more 
dense, and will form planets of higher and higher specific 
gravities. But pasang over other objections, this explan^ i 
tion ta quite inadeqnato to account for the facts. Usiiig'4 
the Earth as a standard of comparison, tho relative den^| 
lies run thus ; — 



sifio 

nre ^^^ 

ued ^^^ 
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I. Saturn. Jupitsr. 



0-2* 0-H 



Two seemingly insurmountable objections are presente 
by this series. The first is, that tbe progression ia but m19 
broken one. Neptune is as dense as Saturn, which, by the 
hypothesis, it ought not to be. Uranus is as dense as JiW 
fdter, which it ought not to be. Uranus ia denser tboa 1 
Saturn, and the Kartb is denser than Venus — facts whichJ 
not only give iio countenance to, but directly contradiot| I 
tbe alleged explanation. Tho second objection, atill mora J 
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niaoilestly lUtaJ, ia the low specific gravity of the Sun. If, 
■when tlie matter of the Sun filled the orbit of Mercury, its 
iUto of aggregation was such that the detached ring 
formed a planet having a specitic gravity equal to that of 
iron ; then tho Sun itself, now that it has concentrated, 
should have a specific gravity mucli greater than that of 
iron; whereas its specific gravity ia not much above that 
of water. Instead of being far denser than the nearest 
planet, it is not one-tburth as dense. And a parallel rela- 
tion holds between Jupiter and his smallest satellite." 

While these anomatics render untenable the position 
that the relative specific gravities of the planets arc direct 
indications of nebular coudcnsation ; it by no means fol- 
lows that they negative it. On the contrary, we believe 
that tho facta admit of au interpretation qnite con^stent 
with tho hypothesis of Laplace. 

There are three possible causes of unlike specific gravi- 
ties in the members of our Solar System : — 1. Differences 
between the kinds of matter or matters composing them. 
2. Differences between the quantities of matter ; for, other 
things equal, the mutual gravitation of atoms will make a 
large mass denser than a small one. 3. Differences be- 
twecn the structures : the masses being either solid or liquid 
thronghout, or having Central cavities filled witli elastic 
aeriform substance. Of these three conceivable canses, 
that commonly assigned is the first, more or less modified 
by the second. The extremely low specific gravity of Salr 
urn, which but little exceeds that of cork (and, on this hy- 
pothesis, roast at his surface bo considerably less than that 
of cork) is supposed to arise fiotu the Intrinsic lightness of 
his substance. That the Sun weighs not much more than 

* The inipendiiig reiiuon of the eelimated mpjSM of Iho planets, en- 
Eaited by ihe di^Kiierj thil tbe Sun's dialimcQ U lea tbuv Ksa lappoeeil, 
«iU liter these spcdSc grtritiea. It will moke moat of ibo cuntrarta atill 
itiotiger. 
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an equal bulk of water, ia taken as evidence that tbo mat 
ter he consists of ia but little heavier than water ; although, 
conaidoring his enormous gravitative force, which at 
sur&co is twenty-eight times the gravitative force at 
surface of tlie Karth, and considering his enormous m: 
which is 390,000 times thai of the Earth, the matter he ii 
made of can, in such case, have no analogy to the liquids 
or Bolida we know. However, spite of these difficulties, 
the current hypothesis is, that the Sun and planets, ioclii- 
Bve of the Earth, are either solid or liquid, or have soli 
crusts with liquid nuclei : their unlike specific gravities 
Bulting from unlikenesses of substance. And indeed, 
first sight, this would seem to he the only tenable suppofd^ 
liou ; seeing that, unless prevented by some immense resist- 
ing force, gravitation must ol>literate any iatcmal cavity by 
collapsing the surrounding liquid or solid matter. 

Kevertheleas, that the Earth, in common with otbi 
members of the Solar System, Is solid, or else couaists of 
sohd shell having a cavity entirely filled with molten mi 
ter, is not an established fact: it is nothing but 
tion. We must not let its familiarity aud apparent fo 
bility delude us into an uncritical acceptance of it. If 
find an alternative supposition which, physically con»dere< 
is equally possible, we are bound to consider it. Aud if tl 
not only avoids the difficulties above pointed out, but man] 
others hercaltcr to be mentioned, we must give it the pn 



Before proceeding to consider what the Nebular Hyp©"^ 
thesis indicates respecting the ititernal structures of iha 
Sun and planets, wo may state that our reasonings, though 
of a kind not admitting of direct verification, are nothing 
more than deductions from the established principles < ' 
pbyaics. We have submitted them to an authority not ii 
rior to any that can be named ; and while unprepared t 
Eommit himsulf to thom, ho yet sees nothing to object. 
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Starting, then, with a rotating splieioid of acrifinin mat 
Icr, in tbe later sta^^eB of its concent rat ioD, but before it 
lias begun to take a liquid or solid form, let ua inqnii-o what 
must be tbe actions going on in it. Mutual gravitation 
continually aggregates its atoms into a smaller and denser 
mass ; and the aggregating force goes on increasing, as thft 
common centre of gravity ia approached. An obstacle to 
concentration, however, exists in the centrifugal force, 
which at this stage bears a far higher ratio to gravity than 
afterwards, and in a gaseous spheroid must prodnce a very 
oblate form. At the same time, the approximation of iho 
atoms is resisted by a force which, in being overcome, 
is evolved as heat. This heat must be greatest where 
the atoms are subject to tlie highest pressure — namely, 
about the central parts. And as fast as it escapes into 
space, ftirtber approximation and further generation of 
heat must take place. But in a gaseous spheroid, having 
internal parts hotter than its estcrnal p.irts, there must bo 
Bomo cii-onlation. The currents must set from the hottest 
region to the coolest by some particular route ; and from 
the coolest to the hottest by some other route. In a very 
ubiate spheroid, the coolest region must bo that about the 
equator: the surface there bearing so large a ratio to the 
toass. Hence there will bo currents from the centre to the 
equator, and others from the equator to the centre. What 
will be the special courses of these currents? Supposing 
an original state of rest, about to pass into motion in obedi- 
ence to the disturbing forces, the currents commencing at 
the centre will follow the lines of most rapidly- decreasing 
density ; seeing that the inertia will be least in those lines. 
Tliat is to say, there will he a cnrrent from the centre to- 
wards each pole, along the axis of rotation ; and the space 
thus continually left vacant will bo filled by the collapse of 
matter coming in at right angles to the axis. The process 
cannot end here, however. If there are constant curreuta 
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rrinn the centre towards the poles, there moat be a 
iiccutnalation at the poles ; the spheroid will be 
coming more protuberant about the poles than the condU 
tioiia of mechanical equiUbrium permit. If, however, the 
mass at the poles is thus ever in excess, it must, by the 
forces acting on it, be constantly moved over the outer sur- 
face of the spheroid from the poles towards the equator 
thus only can that form which rotation necessitates be main- 
tained. And a further result of this transfer of matter 
from the centre, by way of the poles, to the equator, mnsti 
be the establishment of counter-currenis from the equstt 
m diametrical lines, to the centre. 

Mark now the changes of temperature that must oocai 
in thc.se currents. An aeriform mass ascending from thi 
centre towards either pole, wiU expand as it approaches tbfl' 
auiface, in consequence of the diminution of pressure. 
But expaDUon, involving an absorption of beat, will entail 
a diminished temperature ; and the temperature will ha 
further lowered by the greater freedom of radiation into 
space. This rarcHcd and cooled mass must be still mors 
rarolied and cooled in its progress over the surface of the 
spheroid to the equator. Continually thrust further from 
the pole by the ceaseless accumulation there, it must ao- 
quiro an ever-incronsing rotatory motion and an ever* 
irioreasing centrifugal force : whence must follow expansion 
and absorption of heat. To tho refrigeratioo thus caused 
must be added that resulting from radiation, which, at each 
advance towards the equator, will be less hindered. And 
when tho uiaas we have thus followed arrives at the equator, 
it will have reached its maximum rarity and masimnm 
coolness. Conversely, every portion of a current proceed- 
ing in a diametrical direction from the equator to the centre,, 
must progressively rise in temperature ; in virtue alike of Uta 
inoreasing pressure, the gradual arrest of motion, and tlie di> 
niinished rate of radiation. Note, lastly, that this circulation 
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will go on, but slowly. Ah the matter proceeding fi'om tlie 
eijuator towards the centre mitet have its rotatory motion de- 
stroyed, while that proceeding from the poles to the equator 
must have rotatory motion given to it, it follows that an enor- 
mous amount of inertia has to be overcome ; and this must 
make the currents so slow as to prevent them from producing 
anything like an equahty of temperature. 

Snch being the constitution of a concentrating upberoid 
of gaseous matter, where will the gaseous matter begin to 
condense into liquid? Tlie usual assumption has been, 
that in a nebulous mass approaching towards the planetary 
form, the liquefaction will first occur at the centre. We be- 
lieve this assumption is inconsistent with established physi- 
cal principles. 

Observe first that it is contrary to analogy. That the 
matter of the Earth was liquid before any of it became sol- 
id, is generally admitted. Where has it first solidified? 
Not at the centre, but at the surface. Now the general 
principles which apply to the condensation of liquid matter 
into solid, apply also to the condensation of gaseous mat- 
ter into liquid. Henco if the once liquid substance of the 
Earth first solidified at the surface, the implication is that 
its once aeriform substance first liquified at the surface. 

But we have no need to rest in analogy. On consider- 
ing what must happen in a rotating gaseous spheroid hav- 
ing currents moving as above described, wo shall see that 
external condensation is a corollary. A nebulous mass, 
when it has arrived at this stage, will consist of an aeriform 
mixture of virions matters ; the heavier and more conden- 
Rihle matters being contained in the rarer or less condensi- 
ble, in the same way that water is contained in air. And 
the inference must be, that at a certain stage, some of 
these denser matters will be precipiuted iu the shape of a 
eloud.* 

* The rcudsr will perhaps uj lU^t iLb procusa In Uiu ocu ilcscrilKril m 
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Noiv, w Lilt are the laws of precipitation from gases 8 
If a giis through which aome other anhstance ia diffused i 
B gaseous state, expaoda In consequence of the removal ofil 
preasure, it will, when the, rarefaction and consequent cool*! 
ing reach a certain point, Legia to lot fall the suspended I 
Bubatance. Conversely, if, a gas, saturated even n-ith soma^ 
Buhatance, is sabject to increased pressure, and is allovreda 
to retain the additional heat which that prcssorc generates f^ 
BO far from letting fall what it contains, it will gain the I 
power to take »p more. See then, the inference reapect- 
ing condensation in a nebulous spheroid. The currenta 
proceeding from the equator to the centre, subject to in- 
creasing pressure, and acquiring the beat due both to tbifliJ 
increasing preaaure and to arrested motion, will have nov 
tendency to deposit their auapended substances, but ratherj 
the reverae : a formation of liquid matter at the centre of 1 
the mass will bo imposaible. Contrariwise, the gaaeouaJ 
onrrents moving from the centre to the polca and thenoel 
to the equator, expanding as they go, first from diminished'fl 
pressure and afterwards from increased centrifugal force ;' 
and losing heat, not only by cxpandon, bat by more rapid ^ 
radiation ; will have less and less power to retain the mut- 
ter diffused through them. The earliest precipitation will 
take place in the region of cxtremeat rarefaction ; namely, 
about the equator. An equatorial belt of cloud will be 
first formed, and widened into a zone, will by-and-by begin 
to ooudonac into liquid.* Gradually this liquid film will ex- 
tend itself on each side the equator, and encroaching on -i 
the two hemispheres, will eventually close over at the polea 
thus producing a thin hollow globe, or rather spheroid, filUfl 
ed with gaseous matter. We do not mean that thia ooD'*] 
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• TIic funoalion of SAlurn's rings ia thus teuJcrcd comprchcnaiblo. 
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densation will take place at the very oulermost surfiice ; for 
probably, round tbe denser gasea forming the principal mass, 
there will extend strata of gases too rare and too cool to 
be entangled in IheBe processes. It is tlic sui-face of tbia 
inner gpberoiil of denser gases to which our reasoning 
points as the place of oarlieat condensation. 

The internal circnlation wo havo described, continuing, 
as it raust, after the formation of this liquid film, there will 
still go on tbe radiation of beat, and the progressive aggre- 
gation. The film will thicken at the expense of the inter- 
nal gascons substances precipitated on it. As it thickens, 
as the globe contracts, and as the gravitative force aug- 
ments, the pressure will increase ; and the evolution and 
radiation of heat will go on more rapidly. Eventnaily, 
however, when the liquid ahell becomes very thick, and the 
internal cavity lelatively stnall, the obstacle put to the es- 
cape of heat by tbis thick liquid shell, with its slowly-circu- 
lating currents, will torn the scale : the temperature of the 
outer surface will begin to dimmish, and a sobd crust will 
form while tbe internal cavity is yet un obliterated. 

" But what," it may be asked, " will become of this 
gaseous nucleus when exposed to tbe cnormoos gravitative 
pressure of a shell some thousands of mllea thick ? How 
can aeriform matter withstand such a pressure P Very 
readily. It has been proved that even when the boat gen- 
orated by compression is allowed to escape, some gases re- 
main uncondensiblc by any force we can produce. An unsuc- 
cessful attempt lately made at Vienna to liquify oxygen, 
clearly shows tbia enormous resistance. The steel piston 
employed was literally shortened by the pressure used : and 
yet the gaa remained nnliqiiified ! If, then, the expansive 
force is tbns immense when the boat evolved is dissipated, 
what mnst it be when that beat is in great mea^sare detain- 
ed ; as in the case we are considering ? Indeed, the ex- 
periments of M Cagniard de Latour have shown that gasei 
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may, urnlcr presawre, acquire the density of liquids wliHe 
reta;j.mg tiio aoriforni at.ite ; provided the temperature 
continues extremely higii. la sucb a case, every addition 
to the heat is an addition to the repulsive power of 
atoms: the increased pressure itself generates an inci 
ability to resist; and this remainf) true to whatever 
the compressioo is carried. Indeed, it is a corollary from 
the persistence of force, that if, under increasing pressure, 
a gaa retains all the heat evolved, its re^sting force la ab- 
Botutely vnlimited. Hence, the iatemal planetary struL" 
ture wo have described, is as physiwJly stable a one as that 
commonly assumed. 

And now let us see hoiv this hypothesis tallies with the 
facts. One inference from it must be, that large masses 
will progress towards final consolidation more slowly thaa 
small masses. Though a large concentrating spheroid will, 
from its superior aggregative force, generate heat more 
rapidly than a small one \ yet, having, relatively to tta tar- 
bee, a much greater quantity of heat to get rid of, it will 
bo longer than a small one in going through the changa|i 
we have described. Consequently, at a time whoa th»' 
smaller members of our Solar System have arrived at 
advanced a stage of aggregation as almost to have obliter- 
ated their central cavities, and so reached high specific gn^ 
vilies; thelargor members will still be at that stage in which 
the central cavities bear great ratios to the sarronnding 
shells, and will therefore have low specific gravities. This 
contrast is just what we find. The small planets Mercury, 
Venus, the Earth, and Mars, differing from each other com- 
paratively little in density as in size, arc about four timoa 
as dense as Jupiter and Uranus, and seven limes as dense 
as Saturn and Neptune — planets exceeding them in siee 
oranges exceed peas; and they are four times as dense 
the Sun, which in mass is nearly 5,000,000 times greater 
than the smallest of them 
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Tlie obvious objoction that this hypothesis does not ex- 
[ilnin the loioor differences, Gervcs bnt to introduce a fui'- 
tlier confirmation. It may bo urged that Jupiter is of 
greater Bpccific gravity than Saturn, though, conaidering 
bis superior musa, bis specific gravity sbould be less ; and 
iliat still more Boomalous is the cose of the Sun, which, 
tboagh containing a thousand times the matter that Jupi- 
ter does, is nearly of the same specific gravity. The solu- 
tion of these difficulties lies in the modifying effects of cen- 
trifugal force. Had the various masses to be compared 
been all along in a state of rest, then the larger should have 
been uniformly tbe less dense. But during the concen- 
trating process they have been rotating with vaiions 
velocities. The consequent centrifugal force has in each 
case been in antagonism with gravitation ; and, according 
to its amount, has liindered the concentration to a greater 
or less degree. The efficient aggregative force has in each 
case been tbe esccsa of the centripetal tendency over the 
centrifugal. Whence we may infer that wherever this 
excess has been the least, tbo consolidation must have been 
the most hindered, and tbo specific gravity will be the 
smallest. This, too, we find to be the fact. Saturn, at 
whose equator the centiifugal force is even now almost one- 
sixth of gravity, and who, by bis numerous satellites, shows 
us how strong an antagonist to concentration it was in 
earlier stages of his evolution, is little more than half as 
dense as Jupiter, wliosu concentration bos been hindered 
by a centrifugal force bearing a much smaller ratio to llie 
centripetal. 

On the other band, the Sun, whose latter stages of 
aggregation have met with comparatively bttle of this op- 
position, and whoso atoms tend towards their common 
centre with a force ten times as great as that which Jupi- 
ter's atoms are subject to, has, notwithstanding his immense 
bulk, readied a specific gravity as great as that of Jupiter; 
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anil he has Joue iLia jiatlly for the rcascn assigned, a 
partly becniiae the process of consolidalion lias been, a 
etill is, nutivcly going on, while that of Jupiter has loo^ 
siuce almost ceased. 

Before pointing out further harmonics let us meet an 
objection. Laplace, taking for data Jupiter's mass, diame- 
ter, and rate of rotation, calculated the degrees of com- 
pression at the poles which his centrifugal force sfaoold 
produce, supposing his substance to be homogeneous; and 
iinding that the calculated amount of oblatencss was greater 
than the actual amount, inferred that his substance moat 
be denser towards the centre. The inferenQe seems 
unavoidable ; is diametrically opposed to the hypothesis of 
a gIicI! of denser matter with a gaseous nneleus; and we 
confess that on first meeting ivith this tact we were incluied 
to think it fatal. But there is a consideration, apt to be 
overlooked, wliich completely disposes of it. A compressed 
elastic medium tends ever with great energy to ^Te a 
spherical figure to the charahcr in which it is confined. 
This truth is alike mathematically demonstrabio, and 
recognized in practice by every engineer. In the case 
before ns, the expansive power of the gaseous nucleus la 
such as to balance the gravitation of the shell of the planet; 
and this power perpetually strives to make the planet a 
jierfeot sjihere. Tlnia the tendency of the centrifiigal 
force to produce oblatencss, is opjiosed not only by tho 
force of gravity but by another force of great inlenaty; 
and hence the degree of obUitcneas prodiiced is rolaii*-ely 
small. 

This difficulty being as we think, satisfactorily met, W9 J 
go on to name some highly aigniGeant facta giving indirect 
support to our hyiiothesis. And first with respect to the 
asteroids, or planetoids, as they are otherwise called. Now 
that these have proved to bo so numerous — now that it baa 
become probable that beyond some Kiity ali'eady diaoOT' 
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ered there are many more — the stippositign of Olltera, that 
they are the fragments of an exploded plauet vliich once 
occupied the vacant region they fill, hna gained increased 
probability. The alternative supposition of Laplace, that 
they are the products of a nebulous ring which separated 
into many fragments instead of collapsing into a single 
mass, seems inconsistent with the extremely various, and in 
some cases extremely great, inclinations of their orbits ; as 
Weil as with their similarly various and great eccentricities. 
For these the theory of Oibers completely accounts — 
indeed, it necessarily involves them ; while at the same 
time it affords iis a feasible cxplanatiou of meteors, and 
especially the periodic swarms of them, which would else 
be inerpllcablo. The fact, inferred from the present 
derangement of their orbits, that if the planetoids once 
formed parts of one mass, it must have exploded myriads 
of years ago, is no difficulty, but rather the reverse. 

Taking Oibers' supposition, then, aa the most tenable 
one, let ns ask how such an explosion could have occurred. 
If planets are internally constituted as is commonly as- 
sumed, no conceivable cause of it con be named. A solid 
mass may crack and fall to pieces, but it cannot violently 
explode. So, too, with a liquid mass covered by a crust. 
Thongh, if contained in an unyielding shell and artificially 
raised to a very higli temperature, a liquid might so expand 
as to burst the shell imd simultaneously flash into vapour ; 
yet, if contained in a yielding crust, like that of a planet, it 
would not do ao : it would crack the crust and give off its 
expansive force gradually. But the planetary structure 
above suppoited, supplies us with all the requisite conditions 
to an explosion, and an adequate cause for it. We have in 
the interior of the mass, a cavity serving as a sufficient 
reservoir of force. We have this cavity filled with gaseous 
matters of high tension. We have in the chemical affinities 
of tlioso matters a source of cnot-mous expansive power 
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'—power capable of being quite Buddenly liberatctl. And 
we have in the increanng heat of the shell, consequent on 
progressing concentration, a canso of such instautMieoas 
ohetnical change and the resalting explosion. Th^ expla- 
nation thus supplied, of an event wbich there can be Jittle 
doabt baa occarred, and which is not otherwise accounteJ 
for, adds to the probability of the hypothesis. 

One further evidence, and that not the least important, 
ia deducible from geology. From the known rate st 
which the temperature rises as we pierce deeper into the 
substance of the Earth, it has been inferred that its solid 
crust is some forty miles thick. And if this be ita thick* 
ncss, we have a feasible explanation of volcanic phenomena, 
88 well as of elevations and subsidences. But proceeding 
on the current supposition that the Earth's interior ia 
wholly filled with molten matter. Prof, Hopkins has cftlon- 
latcd that to cause the observed amount of precession of 
the equinoxes, the Earth's crust must be at least eight bun* 
dred railcs thick. Here is an immense discrepancy. How 
ever imperfect may be the data from which it ia calculated 
that the Earth is molten at forty miles deep, it seems verr 
unlikely that this conclusion differs from the truth so widely 
as forty miles does from eight hundred. It seems scarcely 
conceivable that if the crust is thus thick, it shoald by its 
contraction and corrugation, produce mountMU chams, as 
it has done during quite modern geologic epochs. It is not 
easy on this supposition to explain elevations and subel. 
deuces of small area. Neither do the phenomena of vol- 
eanoes appear comprehensible. Indeed to acconnt for 
these, Prof. Hopkins has been obliged to make tho gra- 
tuitous and extremely ipnprobable assumption, that there 
are isolated lakes of molten matter enclosed in this thick 
crust, and situated, as they nmst be, not far from its outer 
surface. 

Dut irreeoucilcablc as aiipear the astronomical with tbii 
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geological facts, if we take for granted that llie Earth con- 
tiata wholly of solid and liquid substances, they become at 
once reconcileablc if we adopt the conclusion tliat the Earth 
has a gaseous naclcus. If there is an internal cavity of con- 
Mderable diameter occupied only by aeriform matter — if 
the density of the surrounding shell is, as it must in that 
case be, greater than the current supposition implies ; then 
there will be a larger qujyitity of matter contained in 
the eqnatorial protuberance, and an adequate canse for 
the precession. Manifestly there may be found some pro- 
portion between the central space and its envelope, which 
will satisfy the mechanical requirements, withont involv- 
ing a thicker crust than geological phenomena indicate,* 

We conceive, then, that the hypothesis we have set 
forth, is in many respects preferable to that ordinarily 
received. We can know nothing by direct observation 
concerning the central parts either of our own planet or 
any other : indirect methods are alone possible. The idea 
which has been tacitly adopted, is just as speculative ai 
that we have opposed to it ; and the only question is, 
which harmonizes best with eatablished facts. Thus com- 
pared, the advantage is greatly on the side of the new one. 
It disposes of sundry anomalies, and explains things that 
seem else inconiprehenaible. We are no longer obliged to 
assume sneh wide differences between the substances of 
the variouij planets : we need not think of any of them as 
like cork or water. We are shown how it happens that 
the larger planets have bo much lower specific gravities 
than the smaller, instead of having higher ones, as might 
have been expected; and we are further shown whySatnm 
is the lightest of all. That Mercury ia relatively so much 
bcavier than the Sun ; that Jupiter is specifically lighter 
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than liis eniallest satellite ; that Saturn's rings hare a di 
Bity one and a half times as great as Saturn 
longer mysteries. A feasible cause is assigned for the' 
catastroplie which produced the asteroids. And some 
.T[i[tarently incongruous peculiarities in the Earth's stroo 
ture are brought to an agreement. May we not say, theii| 
that being deducible from the Nebular Hypothesis, tbia 
alleged planetary gtructure gjves further indirect support 
to that hypothesis ? 

Iq conudering the specific gravities of the heavi 
bodies, we have been obliged to speak of the heat evol^ 
by them. But we have yet to point out the feet that 
their present conditious with respect to temperature, 
find additional materials for building up our argume: 
and these too of the most substantial character. 

Heat must inevitably be generated by the aggregati 
fif diffused matter into a concrete form ; and throughi 
our reasonings we have assumed that such generation of 
heat has been au accompaniment of nebular condensation. 
IS, then, the Nebular Hypothesis be true, wo ought to find 
ill all the heavenly bodies, either present high totnporaturi 
uv marks of past high temperature. 

As far as observation can reach, the facts prove to 
what theory requires. Various evidences conspire to sh( 
that, below a certain depth, the Eaith ia slill molten. 
that it was onco wholly molten, ia implied by the oirci 
stance that the rate at which the temperature increases 
descending below its surface, is such as would be found ia 
a mass that had been cooling for an indefinite period. The 
Moon, too, shows us, hy its corrugations and its oonspio- 
nous volcanoes, that in it there has been a process of 
n and contraction, like that which had gone on 
Earth. And in Venus, the existence of mountains sii 
larly indicates an igneous reaction of the interior upon 
solidifying cnist. 
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Oil tlie common theory of creation, these phenomena 
»re inexplicable. To what end the Earth should once have 
existed in a molten elate, incapable of supporting life, it 
cannot say. To satisfy this supposition, the Earth should 
have been originally created in a state fit for the assumed 
purposes of creation ; and similarly with the other planets 
While, therefore, to the Nebular Hypothesis the evidence 
of original incandescence and still continued internal heat, 
furnish strong confirmation, they are, to the antagoniat hy- 
pothesis, insurmountable difficulties. 

But the argument from temperature does not end here. 
There remains to be noticed a more conspicuous and still 
more significant fact. If the Solar System was formed by 
the coDcentratioQ of diffused matter, which evolved heat 
while gravitating into its present dense form ; then there 
are certain obvious corollaries respecting the relative tem- 
peratures of the resulting bodies. Other things equal, the 
latest-formed mass will be the latest in cooling — will, for an 
almost infinite time, possess a greater heat than the earlier- 
formed ones. Other things equal, the largest mass will, be- 
cause of its sujHirior aggregative force, become hotter th«i 
the others, and radiate more intensely. Other things 
equal, the largest mass, notwithstanding the higher tempe- 
rature it reaches, will, in consequence of its relatively email 
earface, be the slowest In losing its evolved heat. And 
hence, if there is one mass which was not only formed after 
the rest, but exceeds them enormously in size, it follows 
that this one will reach an intensity of incandescence much 
beyond that reached by the rest ; and will continue in a 
state of intense incandescence long after the rest have 
cooled. 

Such a mass we have in the Sun. It is a corollary from 
the Nebular Hypothesis, that the matter forming the Sun 
assumed its present concrete form, at a period much more 
recent than that at which the planets became definite bo- 
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.lies. The quantity of matter contained in the Sun ia nearly 
five million timofl that contained in the smallest planet, and 
above a thoasand times that contained in the largest. And 
while, from the enormous gravltntive force of the atoms, 
the evolntion of heat has been intense, the facililiea of ra- 
diation have been relatively small. Hence the Btill-coDtin- 
ued high temperature. Just that condition of the centra! 
body whieh b a neceaaary inference from the Nebular Hy- 
pothesis, we find actually existing in the Sun. 

It may be well to consider a little more closely, what ia 
Ihc probable condition of the Sun's surface. Hound the 
globe of incandescent molten substances, thua oonocivod to 
Ibrin tlie vJaSble body of the Sun, there is known to exist a 
voluminona atmosphere : the inferior brilliancy of the Sun's 
border, and the appearances during a total eclipse, nllke 
t<liow this.* What now must be the constitution of this ut- 
moRphcre ? At a temperature approaching a thousand 
timua that of molten iron, which is the calculated tcmpora- 
lurc of the solar surface, very many, if not all, of the sub- 
etaooes we know as solid, would become gaseous; and 
though the Sun's enormous attractive force must be a pow- 
erful check on this tendency to assume the form of vapour, 
yet it cannot be qncationed that if the body of the Sun 
OODsists of molten substances, some of them must be con- 
stantly undergoing evaporation. That the dense gases 
ihuacoDliniiallybeinggonerated will form the entire mass of 
the solar atmosphere, is not probable. If anything is to bo 
inferred, either from the Nebular Hypotliesis, or from the 
analogies supplied by the planets, it must bo concluded 
that the outermost part of the aolar atmosphere consists of 
wliat are called permanent gases — gasea that are not oon- 
donsible into fluid even at low temperatures. If we con- 
gidor what must have been the state of things here, when 
the surface of the Earth was molten, we shall see that 
• See IIcrscLd'e "Oullinra of Aalroiioniy." 
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round the Blill molten BiirCico of the Sun, there probably 
exists a stratum of dense aeiiibrm matter, made up of sub- 
limed metals and metaltio compounds, and above this a 
Etratum of comparatively rare medium analogous to air. 
What now will happen with tlieso two strata ? Did they 
both consist of permanent gases, they could not remain 
separate : according to a well-known law, they would 
eventually form a homogeneous mixture. But this will by 
no means happen when the lower stratum consists of mat- 
ters that are gaseous only at excessively high temperatures. 
Given off from a molten surface, ascending, expanding, and 
cooling, these will presently roach a limit of elevation 
above which they cannot exist as vapour, but must con- 
dense and precipitate. Meanwhile the upper stratum, ha- 
bitually charged with its quantum of those denser matters, 
as our air with its quantum of water, and ready to deposit 
them on any depression of temperature, must be habitually 
Dnable to take up any more of tho lower stratum ; and 
therefore this lower stratum will remain quite distinct from 
iU 

Since the foregoing paragraph was originally published, 
in 1858, the proposition it enunciates as a corollary from 
the Nebular Hypothesis, has been in great part verified. 
Tho marvelloas disclosures made by spectrum -analysis, 
have proved beyond the possibility of doubt, that the solar 
atmosphere csntnins, in a gaseoas state, tho metals, iron, 
calcium, magnesium, sodium, chromium, and nickel, along 
vlth small quantities of barium, copper, and zmc. That 
there exist in the solar atmosphere other metals like those 
which wo have on the Earth, is probable ; and that it con- 
tains elements which are unknown to us, is very possible. 

Bo this as it may, however, tho proposition that the 
Sun's atmosphere consists largely of metallic vapours, mus( 
take rank as an established truth ; and that the incondes* 
eent body of the Sun consists of molten motals, follows &1 
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most of necessity. That an d priori inference which prol 
ably seemed lo many readers wildly speculative, should 
tlius conclueively justified by observations, mode without' 
reference to any theory, is a striking (act ; and it gives yet 
further support to tlie hypothesis from irhlch ihia djtriori 
conclusion was drawn. It may be well to add that Kiruh 
lioff, to whom we owe this discovery respecting the oonstt^ 
tution of the solar atmosphere, bimsolt' remarks in his me- 
moir of 1861, that the facts disclosed are in harmony with 
llic Nebular Hypothesis. i 

And here let us not omit to note also, the significiuit :j 
bearing which Kirchhofi^s results have on the doctrine cod- 
tciided for in a foregoing section. Leaving out the barium, 
copper, and idnc, of which the quantities are inferred to bo 
small, the metals existing as vapours in the Sun's atmo- 
sphere, and by consequence as molten in his incandescent 
body, have an average specific gravity of 4'25. But tha 
average speciSc gravity of the Snn is about 1, Dow ia 
this discrepancy to be explained ? To say that the Snn 
consists almost wholly of the three lighter metals named, 
would bo quite unwarranted by the evidence : the resulta 
of spectrum-analysis would just as mach warrant the aas6lk 
tiou that the Sun consists almost wholly of the three heav- 
ier. Three metals (two of tiiem heavy) having been al- 
ready left out of the estimate because their quantities a(^ 
pear to be small, the only legitimate assumption on wtuoh 
to base an estimate of specific gravity, is that the rest are 
present in sonietliing 'ike equal amounts. Is it then thnt 
the lighter metals exist in larger proportions in the molten 
mass, though not in the atmosplicre ? This is very nn- 
likely ; the known habitudes of matter rather imply th&t 
the reverse is the case. Is it then that under tha condi- 
tions of temperature and gravitation existing in the Sun, 
the state of liqnid aggregation is wholly utiliko thnt exist- 
ing here ? This is a very strong assumption : it is ono for 
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n-liich our terrestrial erperienoea afford no adequate war 
rant; and if such unlikeness exists, it is very improbable 
that it should produce so immense a contrast in specifiu 
gravity OB tliat of 4 to 1. The more legitimate conclusion 
is that the Sun's body is not made up of molten matter all 
through ; but that it consists of a molten shell ivith a 
gaseous nucleus. And this we have seen to be a corollary 
from the Nebular Hypothesis. 

Considered in their ensemble, the several groups of cvi- 
-.lences assigned amount almost to proof. We have seen 
that, when ciitioaliy examined, the specnlations of late 
years current respecting the nature of the nebiilse, commit 
their promulgators to sundry absurdities ; while, on the 
other hand, we see that the various appearances these neb- 
iiIfB present, are explicable as different stages in the precip- 
itation and aggregation of diffused matter. We find that 
comets, alike by their physical constitution, their immense- 
ly-elongated and varion sly-directed orbitK, the diBtributiou 
of those orbits, and their manifest structural relation to 
the Solar System, bear testimony to the past existence of 
that system in a nebulous form. Not only do those obvious 
peculiarities in the motions of the planets which first sug- 
gested the Nebular Hypothesis, supply proofe of it, but on 
closer examination we discover, in the slightly-diverging 
inclinations of their orbits, in their various rates of rotation, 
and their differently-directed axes of rotation, that the 
planets yield ns yet further testimony; while the satellites, 
by sundry traits, and especially by their occurrence in 
greater or less abundance where the hypothesis implies 
greater or less abundance, confirm this testimony. By 
tracing out the process of j.lanetary condensation, we are 
led to conclufiiona respecting the internal structure of plan- 
els which at once explain tlieir anomalous specific gravities, 
md at the same time reconcile various seemingly contra- 
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diotory fhcts. Once more, it tuniB out that wliat U d priori 
inferable from ibe Nebular Hypothesis respecting tbe tern* 
peraturea of tlio reaiiUing bodies, is just what obserration 
cstnblisbes ; and that both tbe absolute and the relative 
teni per.it urea of the Sun and planets are thus acooacted 
for, Wheii we contemplate these various evidences in 
their totality — when we observe that, by the Nebular Hy- 
pothesis, the leading phenomena of the Solar System, and 
tbe heavens in general, are exphcablc ; and when, on ilie 
other hand, we consider thiit the current cosmogony is not 
only without a single fact to stand on, but is at variance 
with all our positive knowledge of Nature ; wc see that tbe 
proof becomes overwhelming. 

It remains only to point out that while the genesis 
tbe Solar System, and of countless other systems like 
thus rendered comprehensible, tlie ultimate mystery 
tinues as great a* ever. The problem of existence is 
solved : it is simply removed further back. The Nebi 
Hypothesis throws no light on the origin of diffused mat- 
ter ; and diffused matter as much needs accounting for aa 
concrete matter. Tiie genesis of an atom is not easier to 
conceive than the genesis of a planet. Nay, indeed, bo far 
from m.ikiug the Universe a less mystery than before, it 
makes it a greater mystery. Creation by manufacture is a 
much lower thing than creation by evolution. A man can 
put together n mnchiue; but he cannot make a machine 
develop itself. Tlie ingenious artizan, able as some have 
been, so far to imitate vitality as to produce a mechanical 
pianoforte-player, may iu some sort conceive how, by 
greater skill, a complete man might be arti6cially pro- 
duced ; but be is unable to conceive how such a complex 
organism gradually arises out of a minute structuroh 
germ. That our h.armonious universe once existed poti 
tiaily as formless diffused matter, and hna slowly groi 
into its present organized state, is a far more ostonisl 
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fact than would have been its formation after the artificial 
method vulgarly supposed. Those who hold it legitimate 
to argue from phenomena to noumena, may rightly contend 
that the Nebular Hypothesis implies a First Cause as much 
transcending '' the mechanical God of Paley," as this does 
the fetish of the savage. 
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AFTER the controversy between llie Neptuaisls and 
the Valcanislfi had been long carried on without deS- 
ntto results, tfaere came a reaction against nil spcculativo 
geology. Rea.soning ivithout adequate data having led to 
nothmg, inqnirorfl wont into tho opposite extreme, and con- 
fining themselves wholly to collecting data, relinquished 
reasoning. The Geological Sodety of London was formed 
with the express object of accumulating evidence ; for many 
years hypotheses were forbidden at its meetings ; and only 
of late have attempts to organize the mass of observations 
into consistent theory been tolerated. 

This reaction and subsequent re-roiiction, well illustrate 
tho recent history of English thought in general. Tho 
time was when our countrymen speculated, ccrttunly to aa 
great an extent as any other people, on all those high qiics- 
lions which present themselves to the human intellect; 
and, indeed, a glance at the systems of philosophy that are 
or have been current on the Continent, suffices to show how 
much other nations own to the discoveries of our anees- 
tni's. For a generation or two, however, these more ab- 
stract subjects have fallen into neglect ; and, among tbosa 
who plume thcmaelvcs on being "practical," ev 



I 




PRESENT TENDENCIES OF INQUIBY. 



301 



tempt. Partly, perhaps, a nnturnl ftccompaniment of our 
rapid material growth, tliia intellectual phase haa been iti 
great meaaure due to the exhaustion of argument, and the 
necessity for better data, l^ot so much with a conscious 
recognition of the end to bo subserved, as from an uncon- 
scious BubordinalioQ to that rhythm traceable in social 
changes as in other things, an era of tlieorizing without 
observing, has been followed by an era of observing with- 
out theoriziug. During tho long-coD tinned devotion to 
cDQcretc science, an immense quautity of raw material for 
abstract science has been accumulated ; and now there is 
obviously commencing a period in which this accumulated 
raw material will bo organized into consistent theory. On 
all sides — eqnally in the inorganic sciences, in the science 
of life, and in the science of society — may we note the ten- 
dency to pass from the Bupcrficial and empirical to the more 
profound and rational. 

In Psychology this change is conspicuous. Tho facts 
brought to light by anatomists and physiologists during the 
last fifty years, are at length being used towards the inter- 
pretation of this highest class of biological phenomena ; and 
already there is promise of a great advance. The work of 
Mr. Alexander Bain, of which tho second volume has been 
recently issued, may be regarded as especially characteris- 
tic of tho transition. It gives us in orderly arrangement, 
the great mass of evidence supplied by modem science 
towards the buildtng-np of a coherent system of mental 
philosophy. It is not in itself a system of mental philoso- 
phy, properly so called ; but a classiGed collection of mate- 
rials for such a system, presented with that method and in- 
sight which scientific discipline generates, and accompanied 
with occasional passages of an analytical character. It is 
indeed that which it in the main professes to bo — a natural 
history of tho mind. 

Were we to say thiit the researches of the naturalist 
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who collects and dissGcts and describea epeciea, bear tl:« 
same relation to the roaenrches of the comparative anato- 
mist traciug out the I»W8 of orf^nuizatioD, nhich Mr. Bain's 
labours bear to the laboura of the abstract psychologist, 
we should be Roing somewhat too far; for Mr. Bain'a wort 
is not wholly deacriptive. Still, however, such an analogy 
oonvGys the best general conception of what ho has done; 
and serves most clearly to indicate its neodfulnoss. For 
as, before there can be made anything like tmc generaliza- 
tions respecting the classification of organisms and tho laws 
of organization, there must be an e^^tenaire accumulation 
of the facts presented iu numerous organic bodies ; bo, 
without a tolerably-complete d eh u cation, of mental phenom- 
ena of all orders, there can scarcely arise any adequate the* 
ory of the mind. Until recently, mental science has been 
pursued mncli as physical science v.-aa pursued by the an- 
cients : not by drawing concluaons from obsei-vations and 
experiments, but by drawing them from arbitrary dpriori 
assumptions. This course, long since abandoned in the one 
case with immense advantage, is gradually being abandoned 
in the other ; and the trcatmint of Pt;ychology as a. division 
of natural history, shows that the ahandonmcnt flill soon be 
complete. 

Estimated as u means to highor risiilta, Mr, Bain's work 
is of great value. Of Its kind it is the most scienlifio in 
conception, the moat catholic in spirit, and the most com- 
plete in execution. Besides dcUneating the various closaea 
of mental phenomena as seen under that stronger liglu 
thrown on them by modern science, it includes in tbe pic- 
ture much which previous writers bad omitted — partly 
fiom prejudice, partly from ignorance. We refer mora 
especially to the participation of bodily organs in mental 
changes ; and the addition to the primary mental changes, 
of those many secondary ones which tho aetiona of tbo 
bodily organs gencrsto, Mr, Bain has, we believe, been 
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tlie first to appreciate tho importnncG of thia element in oiii 
states of conauiouanesa ; and it is one of his merita that ho 
shows boH" constant and large an element it la. Further, 
the relations of voluntary and involuntary movements art> 
elucidated in a way that was not possible to writers uoao 
quainted with the raoOera doctrine of reflex action. And 
beyond thia, sorac of the analytical passages that here and 
there occur, contjuo important ideas. 

Valuable, however, as is Mr, Bain's work, wo r^ard 
it as essentially transitional. It preaents in a digested 
ibfm the results of a period of observation ; adds to these 
results many well-dehneated facts collected by himself; 
arranges new and old materials with that more scientific 
method which the discipline of our times has fostered ; 
and so prepare the way for better generatiKationa. But 
almost of necessity its classiticationa and conclusions are 
provisional. In the growth of each science, not only is 
correct observation needful for the formation of true the- 
ory; but tnie theory is needful as a preliminary to cor- 
rect observation. Of course wo do not intend this ns- 
Bcrtion to be taken literally ; bnt as a strong expression of 
the fa«t that llio two must advance hand in hand. The 
first crude theory or rough classiGcation, based on very 
slight knowledge of the phenomena, is requisite as a means 
of reducing the phenomena to some kind of order ; and as 
supplying k conception with which fresh phenomena may 
be compared, and their agreement or disagreement noted. 
Incongruilies being by and by made manifest by wider ex- 
amination of casca, there comes such modification of the 
theory as brings it into a nearer correspondence witli the 
evidence. Tliis reacts to the further advance of observa- 
tion. Jlore extensive and complete observation brings ad 
ditional corrections of theory. And so on till the truth is 
reached. In mental science, tho systematic collection of 
fiicts having but recently commenced, it is not to be oi 
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peeled that tlic results can be at once rigbtljr tbrmul^^d 
All Ifiat may be louked for are approximale generalizationj 
which will presently serve ibr the belter directing of in 
quiry. Hence, even were it not now possible to say ia wliat 
way it does ao, we might be tolerably certain Ibat Mr. 
Biiin's work bears tho Btainp of the inchoate state of Psy- 
chology. 

Wo think, bowever, that it will not bo difficult to End 
in what respects iu organization is provisional ; and at the 
same time to show what must be the nature of a more 
complete organization. We propose here to attempt this : 
illustrating our posilions from bis rcwently-issueil second 
volame. 



Is it possible to make a true clasaificalioD without 
aid of aualysia ? or must there not be an analytical basis to 
every true class ilicalion ? Can tho real relations of things 
be determined by the obvious characteristics afthn things? 
jir does it not commonly happen that certain hidden 
characteristics, on which tho obvious ones depend, are 
the truly significant ones ? This is the preliminary ques- 
tion which a glance at Mr. Bain's scheme of tho emotioDa 
suggests. 

Though not avowedly, yet by implication, Mr, Baiu 
assumes that a right conception of the nature, the order, 
and the relations of the emotions, may be atrived at hy 
contemplating their conspictious objective and Bubjectire 
chnractors, as displayed in the adult. After pointing out 
that we lack those means of classification which serve IqJ 
the case of the sensations, he says — ^ 

"In these circumstances we must turn onr situation to th4 ' 
manner of iliffushn of the different passions and emotions, in 
order to obtain a basis of classification analogotis to the arrange- 
niont of the sensations. If what we have alren<l7 advanced on 
tljat Biiliject bo nt sU well founded, this is the genuine t 
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[H'tnt of the raotliod to be clioscD, for the sorae mode of dilfudor 
will always bo ncoomponied by the same mental esperienoe, and 
each of the two aapocta wimld ideDtlTy, and would bo evidence 
of, the other. There is, therefore, nothing bo thoroughly chiir- 
actcriatiQ of any Btate of feeling as the nature of the ditTusive 
wave that embodies it, or the varioua org,ins Bpocially roused 
into action by it, together with the manner of the notion. The 
only drawback is our comparative ignorance, and onr inability 
to discern the precise character of the diffusive carrenls in every 
case ; a radical imperfection in the scionco of mind as eonstituled 
at present. 

" Onr own conscionsnoas, formerly reclioned the only mediam 
of knowledge to the mental philosopher, lunat therefore be atjll 
referred to as a prinoipal means of discriminating tho varietiea nf 
hnman feeling. Wo have the power of noting agreement and 
difference among onr conscious states, and on this we can raise a 
■trncture of classiflcatioo. Wo recognise such generalities as 
pleasure, pain, love, anger, through tbe property of mental or 
intellectnal diMrimination that accompanies in onr mind the fuct 
of an emotion. A certain dogroo of precision is attainable iy 
tliia mode of mental comparison and analysis ; the farther we 
cnQ carry each precision the better; but that is no reason why it 
■hould stand alone to the neglect of the corporeal embodiments 
throngh which one mind reveals itself to others. Tlie compan- 
ionship of inward feeling with bodily mamfeatation is a fact of 
the humui constitution, and deserves to ho studied as auch ; and 
It would be difficult to find a place more appropriate than a 
treatise on the mind for setting forth the conjunctions and 
•equcncea traceable in this department of nature. 1 shall moke 
no scmple in conjoining witii the description of the mental 
jihenomena tho yihysical cppearanocs, in so fur as I am able to 
ascertain tbera. 

"There is sLUl one otlior qnarter to be referred to in settling a 
complete arrangement of the emotions, namely, the raiietiea of 
human conduct, and the machinery created is subserrience to onr 
common snaceptibilitiea. Tor esaraplo, the vast superstrnctnre of 
fine art has its foundations in human feeling, and in rendering an 
■coount of this we are led to recognise the intereatirig group of 
trtistio or icstbetio emotions. Tbe same outward reference to 
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oiindliot and crentions bringe to light tho so-cnlled inorftl ecnse in 
man, whose foundations in tlio mental system liave oecordinglj' tc 
be exotniucd. 

" Combloing together iLeeo varlons iDdications, or sotircM 
of dtsorimination, — outward objects, difiasiyo mode or ezpreseion, 
inward consciousness, rosoltjng conduct and institutions — I adopt. 
the following niTBiigeinent of the families or nnturol orders 



Here, then, are oonfesyedly ndoptcd, na bases of classi- 
fication, the most mauifest characters of the emotions ; na 
discerned subjectively, and objectively. The mode of dif- 
fusion of an emotion is one of its outside aspects ; the insti- 
tutions it generates form another of its outside aspects; 
and though llic peculiarities of the emotion as a state of 
consciousness, aeera to express its intrinsic and ultimate 
nature, yet Buch pcculiaiitics as are perceptible by simple 
introspection, must also be classed as snperficiol peculiai-i- 
ties. It is a familiar fact that various intellectual states of 
consciouaness turn out, ivhen analyzed, to have natures 
widely unlike those which at first appear ; and wo believe 
the like will prove true of emotional states of coascious- 
nesa. Just as our concept of space, which is apt to bo 
thought a simple, undccomposable concept, is yet resolva- 
ble into esperiences quite liiiferont from that state of ooo- 
sciousncss which we call space; so, probably, the aeutinu 
of alTcctioQ or reverence is compounded of Glemeuta 
are severally distinct from tho whole which they make op. 
And much as a classification of our ideas which dealt with 
the idea of space as though it were ultimate, would be 
classification of ideas by their externals ; so, a classification 
of our emotlooB, which, regarding them as simple, desoril 
their aspects in ordinary consciousness, is a clas^fication 
emotions by their externals. 

Thus, then, Mr. Bain's grouping is throughout 
mined by the m»)st manifest attributes— those objeotji 










IM.'EBFECr BA818 OF HIS CLABBiyiCA'nON. 



307 



I 



iILsplaypd in the nataral language of the emotions, and 
in the social phenomena that rcsnlt from them, and those 
subjectively displayed in tho aspects the emotions assume 
in an analyliiukl consciouaneBs. And the question is — Cud 
they be correctJy grouped after this method ? 

We thinic not; and had Mr. Bain carried farther an idea 
with which he has set out, he would probably havo seen 
that they cannot. Aa already said, ho avowedly adopts 
" tho natural-hjatory-method : " not only referring to it in 
his preface, but in his first chapter giving examples of 
bol.anical and zoological classifications, as iihistrating the 
mode in which ho proposes to deal with the emotions. 
This we conceive to be a pbilosopiiical conception ; and wo 
havo only to regret that Mr, Bain has overlooked some of 
its moat important implications. Fur in what has essentially 
condstcd the progress of natural -hi atoi^-clasaification ? In 
the abandonment of grouping by external, conspicuous 
characters ; and in tho making of certain internal, bat all- 
esaeutial characters, the bases of groups. Whalca are not 
now ranged along with fish, bceanae in their general forms 
and habits of life they resemble fish ; bat they are ranged 
with mammals, because the type of their organizalion, as 
ascertained by dissection, corresponds with that of the mam- 
niala. No longer considered aa sea-weeds io virtae of their 
forms and modes of growth, zoophytes are now shown, by 
examination of their economy, to belong to the animal 

It is found, then, that tho discovery of real relation- 
ships involves analysis. It has turned out that tho earlier 
classifications, guided by general resemblances, though 
containing much truth, and though very useful provision- 
ally, were yet in many cases radically wrong ; and that the 
true affinities of organisms, and tho true homologies of 
their parts, arc to bo made out on'y by examining their 
bidden structures. Another fact of great significance io 
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llie history of classi6oatton is also to be noted. Vury 
queotly tlie kinsliip of an organism cannot bo made _ 
oven by exhaustive analysis, if that analysis is confined to 
the adult structure. In many caaea it is needful to ci- 
amine the structure in its earlier stages ; and even in its 
embryonic stage. So difficult was it, for instance, to de- 
termine the true jioaition of the Cirrhipcdia among animals, 
by examining mature individuals only, tbat Cuvicr errone- 
ously classed them with MoUusca, even after dissecting 
thooi ; and not until their early forms were discovered, 
were Ihey clearly proved to belong to the Crustacea. So 
itnportaat, indeed, ia the study of development as a menus 
to classification, that the firet zoologists now hold it to be 
the only absolute criterion. 

Here, then, in the advance of natural-hislory-classifics- 
tion, are two fundamental facts, which should be borne in 
miad when classifying the emotions. If, as Mr, Bain right- 
ly assumes, the emotions are to be grouped after tlie natu- 
ral-hifitory-method ; then it should be the natural history- 
method in its complete form, and not in its rude form. 
Mr. Bain will doubtless agree in the position, that a cor- 
rect account of the emotions in their natures and relations, 
must correspond with a correct account of the nervous 
system — must form another side of the same uUiniatc fact& 
Structure and function must necessarily harmonize. Struc- 
tures which have with each other certain ultimate connex- 
ions, must Lave functions that have answering connexions. 
Structures that have arisen in certain ways, must have funiv 
tiona that have arisen in parallel ways. And hence if anal> 
ysia and development are needful for the right interpreta- 
tion of atructuros, they must be needful for the right inter- 
pretation of functions. Just as a scicntiliu description of 
the digestive organs, must include not only their obrious 
forms and connexions, but tlioir microscopic ohai 
BL I also the w lys in which they severally result by 
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entiatioii from ibe primitive mucons membrane ; so must 
a scientific account of the nen'ous system, include its gen- 
eral arrangements, its minute structure, and its mode of 
evolution ; and so must a scicntifio account of nci-voits ac- 
tions, include tbe answering three elements. Alike in class* 
ing separate organisms, and in classing the parts of the samo 
organism, the complete natural-history-method involrci 
ultimate analysis, aided by development ; and Mr. Bain, in 
not ba^g his classification of tbo emotions on characters 
reached through these aids, has fallen short of the concep- 
tion with which he set out, 

" But," it will perhaps be asked, " how are the emotions 
to be analyzed, and their modes of evolution to be ascer- 
tained ? Different animals, and different organs of the 
same animal, may readily be compared in their internal and 
microscopic structures, as also in their developments ; but 
fiinctions, and especially such functions as the emotions, do 
not admit of like comparisons," 

* It must be admitted that tbo application of these meth- 
ods is here by no means so easy. Though wo can note dit- 
ferences and similarities between the internal formations of 
two animals ; it is difficult to contrast the mental states of 
two animals. Though the true morphological relations of 
organs may be made ont by tbo observations of embryos ; 
yet, where such organs are inacttvo before birth, we cannot 
completely trace the history of their actions. Obviously, 
too, the pursuance of inquiries of the kind indicated, raises 
questions which science is not yet prepared to answer ; as, 
for instance — Whether all nervous functions, in common 
with all other functions, arise l>y gradual differentiations, 
as their organs do ? Whether the emotions arc, therefore, 
to be regarded as divergent modes of action, that have be- 
come unlike by successive modifications? AYbether, as 
two organs which originally budded out of the same mem- 
brane, have not ouly become different as they developed, 
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but have also severally become compound internally, tbi 
externally simple : so two emotions, simple and near 
iu tlicir roots, may not only have grown nnlikc, bnt majr 
also have grown involved in their Daturcs, thoagh seeming 
homogeDCoua to consciousness. And here, indeed, in the 
inability of existing science to answer these questions which 
underlie a true psychological classiS cation, ve soc bow 
purely provisional any present classi6cation is likely to be. 

Nevertheless, even now, classification may be aided by 
development a,ud ultimate analysis to a considerable extent ; 
and the defect in Mr. Bain's work is, that he has not syste- 
maticolly availed himself of them as far as possible. Tliua 
we may, in the first place, study the evolution of the emo- 
tions up through the various grades of the animal kingdom : 
observing which of them arc earliest and exist with the 
lowest organization and intelligence ; in what order the 
others accompany higher endowments ; and bow they aro 
severally related to the conditions of life, lu the secoud 
place, we may note the emotional diflerences bctwi 
the lower and the higher human races — may regard 
earlier and simpler those feelings which are common 
both, and as later and more compound those which are 
characteristic of the most oiviiized. In the third place, 
may observe the order in which the emotions unfold during 
the progress from infancy to maturity. And lastly, 
ing these tbrce kinds of emotional development, displa; 
in the ascending grades of the atiimal kingdom, in the 
vance of the civilized races, and in individual history, 
may see in what respects they harmonize, and what are 
implied general truths. 

Having gathered together and generalized these eevi 
d. classes of facts, analysis of the emotions would be mode 
easier. Setting out with the unquestionable assumption, 
that every new form of emotion making its appearance 
the individual or the race, is a modification of 
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iBting emotion, or n compounding of several prrvexisting 
emolions; ve should be greatly aided by knowing what 
always are the pre-o.iistvng emotions. When, for example, 
we find that very few if any of the lower animals show any 
love of accumulation, and that this feeling is absent in in- 
&ncy — when we see that an infant in arma exhibits anger, 
fear, wonder, while yet it mxinifests no dcsiro of permanent 
poftsession, and that a brute which has no acquisitive emotion 
can nevertheless feel attachment, jcalonsy, love of approba- 
tion ; we may suspect that the feeling which property satis- 
fies, is compounded out of eimpjer and deeper feelings. 
We may conclude that as, when a dog hides a bone, there 
must exist in him a prospective gratilioatioa of hunger ; bo 
there must similarly at first, in all cases where anything is 
seoured or taken possession of, exist nn ideal excitement of 
the feeling which that thing will gratify. We may further 
conclude that when the intelligence is such that a variety 
of objects come to be utilized for different purposes — when, 
as among savages, divers wants arc satiaGod through the ar- 
ticles appropriated for weapons, shelter, clothing, ornament ; 
the act of appropriating comes to be one constantly involv- 
ing agreeable associations, and one which is therefore pleas- 
urable, irrespective of the end subserved. And when, as 
in civilized life, the property acquired is of a kind not con- 
ducing to one order of gratifications, but is capable of ad- 
ministering to all gratifications, the pleasure of acquiring 
property grows more distinct from each of the variotis 
pleasures subserved — is more completely differentiated into 
a separate emotion. 

This illustration, roughly as it is sketched, will show 
what we mean by the use of comparative psychology in 
aid of classification. Ascertaining by induction the actual 
order of evolution of the emotions, we are led to suspeot 
this to bo tbcir order of successive dependence; and are so 
led to recognize their order of ascending complexity; and 
by consequence their true groupings- 
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Thus, in Ihe very process of arron^ng ihe emoliom 
into gmdes, beginiiiiig with those involved in the lowest 
lorms of conscions activity and end iriih those peculiar lo 
the adult civilized man, the way is opened for that nltiroste 
nnalysis which alone can lead us to the true science of tlie 
matter. For when wc find both that there cxiet in a man 
feelings which do not exist in a child, and that the Euro- 
pean b characterized by some sentiments which are wholly 
or in a great part absent from the savage — when wo see 
that, besides the new emotions that arise spoataneously as 
the individual becomes completely organized, there arc uew 
eraotioDS making tbeir appearance in the more advanced 
diviaiouB of our race; we are led to aak — How are new 
emotions generated ? The lowest savages have not eT«ii 
the ideas of justice or mercy: they have neitlier words 
litem nor can they be made to conceive them ; and the 
ifestation of thein by Europeans they ascribe to fear 
cunning. There arc lestbetic emotions common amoi 
ourselves, that are scarcely in any degree experienced by 
some inferior races; as, for instance, those produced by 
music. To which instances may be added the loss marked 
but more nuracrons contrasts that exist between civilized 
races in the degrees of their several emotions. And if it 
is manifest, both that all the emotions are capable of being 
permanently modified in the course of successive genera- 
tions, and that what must be classed as new emotions may 
be brought into existence ; then it follows that nothing like 
a true conception of the emotions is to be obtained, until we 
understand how they are evolved. 

Comparative psychology, while it rinses this inqoiry, 
prepares the way for answering it. When observing lie 
cUffercnces between races, we can scarcely fail to observe 
also how these difTerenucs correspond with difiercnoesin their 
conditions of existence, and therefore in their daily 
cnocs. Note the contrast between the circumstances and 
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tween tbe emotional natares of savage and civilized. Among 
De lowest races of men, love of property stiinulntes to the 
obtainmcnt only of such things as satisfy immediate desires 
or desires of the immediate future. Improvidence is the 
rule: there is little effort to meet remote contingencies. But 
the growth of established societies, having gradually given 
security of possession, there has been an increasing tendency 
to provide for coming years : there baa been a coastant 
exercise of the feeling wluch is satisfied by a provisioa for 
the future; and there has been a growth of this feeling so 
great that it now prompts accumulation to an extent be- 
yond what is needful. Note, again, that under the disci- 
pline of social life — under a comparative abstinence from 
aggressive actions, and a performance of those mutually- 
serviceable actions implied by the division of labour — 
tliere bas been a development of those gentle emotions of 
which inferior races exhibit but the rudiments. Savages 
delight in giring piun rather tban pleasure — are almost do- 
void of sympathy. While among ourselves philanthropy 
organizes itself in laws, establishes numerous institutions, 
and dictates countless private benefactions. 

From which and other like facts, does it not seem an 
unavoidable inference tltat new emotions are developed by 
new experiences — new habits of life? All are familiar with 
the trntb, that in the individual, each feeling maybe strength- 
ened by performing those actions which it prompts ; and to 
say that the feeling is strengthened, is to say that it is in 
part made by tlieso actions. We know further, that not 
un frequently, individuals, by persistence in special courses 
of conduct, acquire special likings for such courses disagree- 
able as these may be to others ; and these whims, or mor- 
bid tastes, imply incipient emotions corresponding to theso 
special activities. We know that emotional characteristice, 
in common with all others, are hereditary ; and the differ- 
ences between civilized nations descended from tbe same 
14 
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Stock, show US the cumulative resalts of small modifioations 
hereditarily Iran ami tted. And when we see that between 
savage and civilized races, which diverged from each other 
in the remote past, and hare for a hundred generations fol- 
lowed modes of life becoming ever more unlike, ihere ex- 
ist still greater emotional contrasta ; may we not infer that 
the more or less d^tinct emotions which characterise citil- 
iaed races, are the organized results of eer-tain daiIy-roj>cal- 
ed combiiiations of mental states which social life involves J 
Must we not say that habits not only modify emotions in 
the individual, and not only beget tendencies to like 
liahita and accompanying emotions in descendants, buL that 
when the conditions of the race make the babits per- 
Histent, this progressive modification may go on to the ex- 
tent of producing emotions so far distinct as to seem new I 
And if BO, we may suspect that such new emotions, and 
by implication all emotions analytically con^dered, consist 
of aggregated and consolidated groups of those simploi 
feelings which habitually occur together in experience: 
that ihey result from combined experiences, and arc con- 
stituted of them. 

When, in the circumstances of any race, some one kind of 
action or set of actions, sensation or set of sensations, is usual- 
ly followed, or accompanied by, various other sets of actionir 
or sensations, and so entails a large mass of pleasurable or 
painful states of consciousness ; these, by freqnent repetition, 
become so connected together that the initial action or sensa- 
tion brings the ideas of all the rest crowding into conscious- 
ness : producing, in a degree, the pleasures or pains tbat 
have before been felt in reality. And when this relation, 
besides being frequently repeated in the individual, occurs 
in successive generations, all the many nervous actions in- 
volved tend to grow oi-ganically connected. They become 
inoipiently reflex ; and on the occurrence of the appropriate 
ilimulua, the whole nervous apparatus which in past g ~ 
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KtioD9 was brought into aclivity by tbis atimulaa, becomea 
nascently excited. Even while yet there have been no indi- 
vidnal experiences, a. vague fesling of pleasure or pain is 
produced ; conatitnting what vc may call tlie body of the 
emotioD. And when the experiences of past gcncraliona 
come to be repeated in the individual, tbe emotion gains 
both strength and definiteness ; and is accompanied by tbe 
appropriate specific ideas. 

Tbia view of the matter, which we believe tbe cst.ib- 
lished truths of Physiology and Psychology unite in indi- 
cating, and which ia the view that generalizes the pheno- 
mena of habit, of national characteriatics, of civilization in 
its moral aspects, at the aame time that it gives us a con- 
ception of emotion in its origin and ultimate nature, may 
bo illustrated from the mental modiGcations undergone by ' 
animals. 

It is well-known that on newly-discovered lands not in- 
habited by man, birds are so devoid of fear aa to allow 
thcmsclrea to be knocked over with sticks; but that in the 
course of generations, they acquire such a dread of man as 
to fly on his ajiproach ; and that this dread is manifested by 
young as well as old. Now nnlcss this change be ascribed 
to the killing-off of the least fearful, and the preservation 
and multiplication of the more feartiil, which, considering 
the comparatively small number killed by man, ia an inade- 
quate cause ; it must be ascribed to accumulated expe- 
riences ; and each experience must bo held m have a share 
a producing it. We must conclude that in each bird that 
escapes with injuries inflicted by man, or ia alarmed by the 
ontcries of other members of the flock (gregarious crea- 
tures of any intelligence being necessarily more or leaa 
Bymnathctic), there is established an association of ideas 
between the human aspect and the pains, direct and indi- 
rect, aufforcd from human agency. And we muat further 
eonc'.ide, that the atate of conacionsness which impels the 
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bird to take flight, is at first nothing more tbtat an ; 
rcprodaction of those paiuful imprcsaioDS vhich before 
lowed ninn's nppronch ; that such ideal reproduction }»■ 
comes more vivid and more massive as the paiuful expe- 
riences, direct or sympathetic, increase ; and that thus thv 
emotion in its incipient state, is nothing else than an aggre- 
gation of the revived pains before experienced. 

As, in the course of generations, the yonng birds of thu 
race begin to display a fear of man before yet they Itarc 
been injured by lum ; it is an unavoidable inference that 
the nervous system of the raee has been organically modi- 
fied by these esporieuces : ive have no choice but to oi 
chide that when a young bird is thus led to 6y, it is 
cause tho impression produced on its senses hy the 
preaching man, entails, through an ineipiently-reflei act! 
a partial excitement of all those nerves which in its ant 
tors bad been excited under tho like conditions ; that 
partial excitement has its accompanying painful conscioi 
ness; and that the vague painful consciousness thus 
constitutes emotion proper — emotion undecompotable 
»pfe!Jic etperienees, and t/ierefore aeemmgly homogenei 

If such be the explanation of the fact in thii 
it is in all cases. If emotion is so generated hero, then 
is so generated throughout. We must perforce oonclat 
that the emotional modifications displayed by different 
lions, and those higher emotions by which civilized are 
tinguishod from savage, arc to bo accounted for on 
same principle. And concluding this, we are led Btroni 
to suspect that the emotions iu general have severally thi 
originated. 

Perhaps we have now made sufficiently clear what 
mean by the sUidy of the emotions through analysis and 
development. "We have aimed to jusnly the positions that, 
without analysis aided by development, there cannot bo 
true natural history of the emotions ; and that a natm 
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history of the emotions baaed on eitemal cliaraclers, can 
be but proviaioiial. We think that Mr. Bain, in confining 
himself to an account of the emotions as they exist in the 
adult ciriUzed man, has neglected those clasaea of facts out 
of which the science of the matter must chiefly be built. 
It is true that ho lias treated of habits as modifying emo- 
tions in the individual ; but be has not recognized the fact, 
that where conditions render habits persistent in successive 
gL'DCratlons, such modifications are cumulative : he has not 
hinted that the modifications prodnced by habit are emo 
tiona in the making. It is true, also, that he occasionally 
refers to the characteristics of children ; but ho does not 
Bystcmatically trace the changes through which childhood 
passes into manhood, as throwing fight on the order and 
genesis of the emotions. It is further true that he here 
and there refers to national triuts in illustration of his sub- 
ject ; but these stand as isolated Ctcts, havhig no general 
significance ; there is no hint of any relation between them 
and the national circumstances ; while all those many moral 
contrasts between lower and higher races which throw 
great light on classification, are passed over. And once 
more, it is true that many passages of his work, and some- 
times, indeed, whole sections of it, arc analytical ; but his 
analyses are incidental — they do not underlie his entire 
scheme, but are hero and there added to it. In brief, he 
has written a Descriptive Psychology, which docs not ap- 
peal to Compai-ative Psychology and Analytical Psychol- 
ogy for its leading ideas. And in doing this, ho has omit- 
ted much that should be included in a natural Iiistory of 
the mind ; while to that part of the subject with which he 
.has dealt, he baa given a necessarily-imjicrfcct organization. 

Even leaving out of view t!ie absence of those methods 
and criteria on which wo iiavc been insisting, it appears to 
ns that meritorious as Ls Mr. Bain's book in its details, it ifi 
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Scfectivo in Home of ita leading ideas. The first para 
yrapbs of his first chapter, quite startled U9 hy the strang«- 
iiGss of their definitions — a BtraDgeneas which can scjirccljr 
be ascribed to l.iiiity of expression. The pnragrapha run 

tlnis : — 

"Mind ia compriBed under tliroe heads— Emotion, YoliUon, 
arid Intellect, 

" EuoTioH ia the name here Dsed to coi up roll end all llmt b dd- 
dcriitood b; feelings, stutea of feelini;, pleaaiires, pains, pa^ionsj 
Beutimontai, affections, Oonseionsnesa, and conscions states also 
Tur the most part denote modes of emotion, alibongli there is scoh 
a thing as the iDtollcctnai conacioaBneas. 

'^ VoLiTio.v, on the other hand, indicates tlio great fact that oor 
rioasures and Fuins, 'wliioli are not the whole of oor omotioua, 
prompt na to action, or stimulate the octiye machinery of the li»- 
iag framework to perform auch operationa as procore the first wid 
aiinto the lust. To withdraw from a scalding heat and cJing to a 
gentle warmth, are eicrciscs of volition." 

Tlio last of those definitions, which we may most con- 
veniently take first, aecms to lis very faulty. We cannot 
but fuel astonished that Mr, Bain, familiar as bo ia with the 
plicnoraeiia of reflex action, should have so expressoi} liim- 
Bclf as to include a great part of them along with tlie phe- 
nomena of volition. He seems to be ignoring the diacrimi- 
nations of modem science, and returning to the vagno con- 
ceptiuns of the past — nny more, he is comprehending under 
volition what even the pojmlar speech would hardly bring 
under it. If you were to blamo any one for snatchtng Us 
foot from the scnlJing water iuto wliich lie had inadver- 
tently put it, he would tell you that ho conld not help it ; 
and bis reply would bo indorsed hy the general esperlonco, 
that the witbdr.iw.il of a limb from contact with something 
extremely hot, is quite involuntary — that it talces place not 
only without volition, hot in defiance of an eSbrt of will t 
niaintiiin the contact. How, then, can that bo instanced^! 
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an examplu of Tolitioo, which occurs even when volition ia 
antagonistic ? We arc quite awaro that it is impossible to 
draw any absolute line of demarcation between aulomatio 
actions and actions which are not automatic. Doubtless 
we may pass gradually from the purely refles, tlirough the 
consensual, to the voluntary. Taking the case Mr. Boia 
cites, it ia manifest that from a heat of such moderate de- 
gree that the withdrawal from it is wholly voluntary, we 
m.^y advance by infinitesimal steps to a heat which compels 
involuntary withdrawal ; and that there is a stage at which 
the voluntary and involuntary actions are mixed. But the 
difEcully of absolute discrimination is no reason for neg- 
lecting the broad general contrast ; any more than it ia for 
confounding light with darkness. If we are to include aa 
examples of volition, all cases in which pleasures and pains 
" stimulate the active machinery of the living framework 
to perform such operations as procare the first and abate 
the last," then we must consider eneeziog and coughing, aa 
examples of volition ; and Mr. Bain sjirely cannot mean 
this. Indeed, we must confess ourselves at a loss. On the 
one hand if he does not mean it, bis expres^on is lax to a 
degree that surprises us in so careful a writer. On the 
other hand, if he docs mean it, wo cannot understand his 
pomt ol view. 

A parallel criticism applies to his definition of Emotion. 
Here, too, he has departed from the ordinary acceptation 
of the word ; and, as we think, in the wrong direction. 
Whatever may be the interpretation that is justified by its 
derivation, the word Emotion has come generally to mean 
that kind of feeling which is not a direct result of any ao- 
Uon on the organism ; but is either an indirect result of 
■ucb action, or arises quite apart from such action. It ia 
used to indicate those sentient states which are independ- 
ently generated in consciousness ; as distinguished from 
those generated in our corporeal framework, and known aa 
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aensutioaa. Now tLis distinction, tacitly maJc in common 
speech, is one which pBychology caonot well reject ; but on» 
wliich it nitist adopt, find to which il must give scientiRc 
prcciaton. Mr. Bain, however, appears to ignore any aucli 
distinction. Under the term " emotion," he includes not 
only passions, sentiments, affections, but all "feelings, states 
of feeling, pleasures, pains," — that is, all sensations. T1ii« 
does not appear to be a mere lapse of expression ; for when, 
io the opening sentence, he asserts that " mind is comprised 
under the three heads— Emotion, Volition, and Intellect," 
he of necessity implies ttiat sensatioa is included under one 
of these heads ; and as it cannot be included under YoIiUon 
or Intellect, it must be clasacd with Emotion : as it olearijr 
is in the nest sentence. 

We cannot but think iliis is a retrograde step. The 
distinctions which have been established in popular thought 
and language, are not unfrequently merged iu the high 
generalizations of science (as, for instance, when crabs and 
worms are grouped together in the sub-kingdom Anntt- 
losa/) yet science very generally recognizes the validity of 
these distinctions, as real though not fundamental. And so 
in the present case. Such community as analysis discloses 
between Bcnsation and emotion, must not shut out the 
broad contrast that exists between them. If there nee 
wider word, as there does, to signify any eeniient state 
whatever; then wo may fitly adopt for this purpose tlie 
word currently ao used, namely, " Feeling." And coosid* 
ering as Feelings all that great division of mental states 
which we do not class as Cognitions, may then separate 
this great division into the two orders. Sensations and Emi>- 



And here we may, before concluding, briefly indieala 
tite leading outlines of a classification which reduces Uiia 
distinction to a scientifiu form, an<l developes it somewhat 
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furtliei' — a classification ivbioli, while suggeslej by certain 
fundamental traits reacbed without a very lengtljeneJ in- 
quiry, is yet, we believe, iu harmony with thai disclosed by 
detailed analysis. 

Lsaving out of ■view the Will, which la a simple homo- 
geneous mental state, forming the link between feeling 
and action, and not admitting of subdivisions j our states oi 
coDsciousncss fall into two great classes — CoasmoNS and 
Feeltsgs. 

Cognitions, or those modes of mind in which we are 
occupied with the relations that subsist among onr feelings, 
are divisible into four great sub^Ltsscs, 

Preeentative cognitions; or those in which conscious- 
ness is occupied in localizing a sensation impressed on the 
organism — occupied, that is, with the relation between thia 
presented mental slate and those other presented mental 
states which make up onr consetousuess of the part affected: 
as when we cut ourselves. 

Pretentalive-representative cognitions f or those in 
which consciousness is occupied with the relation between 
a sensation or group of sensations and tbe representa- 
tions of those various other sensations that accompany it 
in experience. This is what we commonly call perception 
— an act in which, along with certain impressions presented 
to consciousness, there arise in conscionsness the ideas of 
certain other impressions ordinarily connected with the 
presented ones : as when its visible form and colonr, 
lead us to mentally endow an orange with all its other 
attributes. 

Hepresenlative cognitions ; or those in which conscious- 
ness is occupied with the relations among ideas or repre- 
sented sensations : as in all acts of recollection. 

Se-representative cognitions; or those in wbicli tb» 
occupation of consciousness ia not by representation of 
special relations, that have before been presented to con 
11' 
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Bcioiisutas; but those m wlilch such represented special 
rtlfttious arc thought of merely as comprehended in a gei> 
oral TGlation — those in which the concrete relations t>nc« 
experienced, in BO far as tliey become objects of conscioM- 
nes3 at all, are incidentally represented, aloi]^ with the 
abstract relation which formulates them. The ideas rcsoll- 
ing from this abstraction, do not themselves represent ao- 
tnal experiences ; but arc sjinbols which stand for groajw 
of such actual exjierienccs — represent aggregates of repre- 
sentations. And thus they may be called rc-repreaen- 
lative cognitions. It is clcur that the process of rc-repre- 
Bcntation is carried to higher Btages, as the thong-fat !»• 
comes more abstract. 

Peet.ings, or those modes &f mind in which wrfl 
occupied, not with the relations subsisting between otu ^^^ 
tient states, but with the sentient states tbemselrea, ars di- 
visible into four parallel sub-classes. 

Freaenlative feelings^ ordinarily called sensations, are 
those mental states in which, instead of regarding a eor{)0- 
real impression as of this or that kind, or as located here or 
there, wc contemplate it ia itself as pleasure or pain : as 
when eating. 

Presentative-reprcaenttttive feelings., omhraciug a great 
jiart of what we commonly call emotions, are those in 
which a sensation, or group of sensations or group of sen* 
sationa and ideas, arouses a vast aggregation of represented 
seusations; partly of individual experience, but chiefly 
deeper than individual experience, and, consequently, in- 
definite. The emotion of teiror may serve as nn esample. 
Along with certain impressions made on the eyes or eartt, 
or both, are recalled in consciousness many of the pains to 
which such impressions have before been the antecedents ; 
and when the relation between such impressions and such 
imins has been habitual in the race, the licfiuito ideas of 
luch ]j:iiu3 which indiridiial experience has given, art 
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Kcoompanicd by llie indefinite pains that rcaull from luherit- 
ed experience — vagne feelings which we may call organic 
represent a tiana. In an infant, crying at a atrange sight or 
sound while yet in tho nurse's arms, we see these organic 
representations called into existence in the shape of dim 
discomfort, to which individaal experience baa yet given 
HO speciSc outlines. 

JiepretetilaCive fetlingst comprehending the ideas of 
■ the feelings above classed, when they are called up apiirt 
from the appropriate external excitements. As instances 
of these may be named the feelings with which the descrip- 
tive poet writes, and which are aroused in the minds of his 
readers. 

Re-repregentatiiiefceling», under which head arc included 
those more complex sentient states that are less the direct 
results of external excitements than the Indirect or reflex 
results of them. The love of property is a feeling of tbia 
kind. Il is awakened not by the presence of any special 
object, but by ownable objeots at large ; and it is not from 
the mere presence of such object, but from a certain ideal 
relation to them, that it arises. As before shown (p. 311) 
it consists, not of the represented advantages of possessing 
this or that, but of the represented advantages of posses- 
sion in geoerai — is not made up of certain concrete repre- 
sentations, but of the abstracts of many concrete represen- 
tations; and so is re-reprcscntative. The higher senti- 
ments, as that of justice, are still more completely of this 
nature. Here the sentient state is componnded out of 
sentient states that are themselves wholly, or almost wholly, 
re-representative: it involves representations of those low- 
er emotions which are produced by the possession of prop- 
erty, by freedom of action^ etc.; and thus is re-representa- 
tive in a higher degree. 

This classification, here roughly indicated and capable 
sf further expansion, wJU be found in harmony with the re- 
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snlta of detailed analysis luded by development. Whether 
we trace mental progrcBsion through the grades of the aoi- 
niul kingdom, through the grades of mankind, or through 
the stages of individnul growth ; it is obviQus that the nd 
vancc, alike in cognitions and feelings, is, and must be, 
from the presentalive to the more and more remotely rep- 
resentative. It is undeaiablc that intelligence aseends 
frotn those nmple perceptions in which consciousness ia 
occupied in localizing and classifying sensations, to percep- 
tions more and more compound, to simple reasoning, lo 
reasoning more and more complex and abstract — more 
and more remote from sensation. And in the evolution of 
feelings, there is a parallel scries of steps. Simple sensa- 
tions ; Bcnsationa combined together ; sensations combined 
with represented sensations ; represented sensations organ- 
ized into groups, in which their scptar.ilo characters are 
very much merged ; representations of these representa- 
tive groups, in which the original components have be- 
come still more vaguo. In both cases, the progreatJ 
has necessarily been from tho simple and concrete 1 
the complex and abstract : and as with the cognidoi 
BO with the feelings, this must be the ha^ of cla: 
cation. 

The fpace here occnpied with criticisms on Mr. BaiirtlT 
work, we might have filled with exposition and eulogy, bad 
wo thought this the more import.int. Though we have 
freely pointed out what we conceive to be its defects, let it 
not be inferred that we question its great merits. We re- 
peat that, as a natural history of the mind, wo believe it to 
be the best yet produced. It is a most valuable collection 
of carefully .elaborated materials. Perhaps we cannot bet- 
ter express our sense of its worth, than by saying that, to 
those who hereafter give to this branch of Peyohoiogy a 
thoroughly scientific organization, Mr. Bain's book will b« , 
indispensable. 
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ri"lIIAT proclivity to gencraliaitioii wliich is 

I greater or less degree by all minds, and without whiolii 
indeed, intelligcnco c:innot exist, has nnavoidable incon* 
venicnces. Through it alone can truth be reached ; and 
yet it almost inevitably betrays into error. But for the 
tendency to predicate of every other case, that which has 
been found in the observed cases, there could be no ra- 
tional thinking ; and yet by this indispensable tendency, 
men aro perpetually led to found, on limited experience, 
propositions wliich they wrongly assume to be universal or 
absolute. In one sense, however, this can scarcely be re- 
garded as an evil; for without premature generalizations 
the true generalization would never bo arrived at. If we 
waited till all the facts were accumulated before trying to 
formnlato them, the vast unorganized mass would bo un- 
manageable. Only by provisional grouping can they be 
brought into such order as to be dealt with ; and tiiis pro- 
visional grouping is but anolfaer name for premature gen- 
eralization. 

How nniformly men follow this course, and iiow need- 
ful the errors are as steps to truth, ia well illustrated in the 
history of Astronomy. The heavenly bodies move round 
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tlie Earth in circles, said tiie earliest observers : led partly 
by the appearances, and partly by llieir experiences of wif 
tral motions in terrestrial objects, witli which, as all circa- 
lar, they clasacd tbe celestial motions from lack of any 
ultcmative conception. Without thia provisional belief; 
wrong as it was, tliere conlil not have been that compari- 
son of positions which showed that the motions arc 
representable by circles ; and which led to the hypotln 
of epicycles and eccentiics. Only by the aid of this 
pothesig, equally untrue, but capable of sccoanting n 
nearly for the appearances, and ao of inducing more ac- 
curate observations — only thus did it become possible for 
Copernicus to show that the heliocentric theory ia mt 
feasible than the geocentric theory ; or for Kepler to shi 
that the planets move round the sun in ellipses. 
ngain, without the aid of this approximate truth discov 
by Kepler, Newton could not have established that genei 
law from which it follows, that the motion of a heaven! 
body round its centre of gravity is not necessarily in 
ellipse, but may be iu any conic section. And lastly, it 
was only after the law of gravitation had been verified, 
that it became possible to determine the actual courses of 
planets, satellites, and comets ; and to prove that, in con- 
sequence of perturbations, their orbits always deviate, more 
or less, from regular curves. Thus, there followed otto 
another five provisional theories of the Solar Systi 
before the sixth and absolutely true theory was readii 
In which five provisional theories, each for a time hi 
aa final, we may trace both the tendency men have to 
leap from scanty data to wide generalizations, that are 
either untrue or but partially trne; and the ncceasdty 
there is for these transitional generalizations as steps to tba 
tinal one. 

In the progress of geological speculation the same lai 
of thought are clearly displayed. We have dogmas 
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Vinre more tliaa balf Iklse, pnsainii; current for n time ill 
universal truths. We ba^e evidence collected in proof of 
theao dogmas ; by and by a colligation of facta in antagon- 
ism with them ; and eventually a consequent modification. 
In conformity with this somewhat improved bypotheaia, we 
have a better classification of facts ; a greater power of 
arranging and interpreting the new facts now rapidly 
g.-vthered together ; and further resulting corrections of 
hypothesis. Being, as we are at present, in the midst of 
this process, it is not possible to give an adequate account 
of tho development of geological science as thus regarded : 
the earlier stages are alone known to ns. Not only, how- 
ever, is it interesting to observe how the more advanced 
views now received respecting the Earth's liistory, havo 
been evolved out of the crude views which preceded them ; 
but wo shall find it extremely instructive to observe this. 
Wc shall see how greatly the old ideas stiJl sway, both the 
general mind, and the minds of geologists themselves. 
We shall see how the kind of evidence that has in part 
abolished these old ideas, is EtiU daily accumulating, and 
threatens to make other like revolutions. In brief, wo 
shall see whereabouts we arc in the elaboration of a true 
theory of the Karth ; and, seeing our where.ibouts, shall bo 
tho better able to judge, among variona conflicting opinions, 
which best conform to the asceriuined direction ofgcologi- 
cal discovery. 

It is alike needless and impracticable here to enumerate 
the many speculations which were in earlier ages propound- 
ed by acute men — speculations some of which contained 
portions of truth. Falling in unfit times, these Epeculations 
did not germinate; and hence do not concern us. Wu 
have nothmg to do with ideas, however good, out of whicli 
no science grew ; but only with thoso which gave origin to 
the system of Geology that now eidsts. We therefore be- 
pn with Werner 
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Taking for data the appearances of ite Earth's crust ic 
a narrow district of Germany ; obBerving ibe constant or 
der of BtiperposiLion of strata, and their respective phywcal 
characters ; Werner drew the inference tliat strata of lik« 
characters succeeded each other ia like order over the en- 
tire Huriace of the Earth. Aud seeing, from tbo laminated 
stmcture of many formations and tbo organic remains con- 
tained in others, that they wero sedimentary ; ho further 
inferred that these universal strata had been in succession 
precipitated from a chaotic monstrunm which once cov- 
ered our planet. Thaa, on a very incomplete acquaintance 
wilL a thousandth part of the Earth's crust, ho based a 
sweeping generahzation applying to the whole of it. This 
Neptunist hypothesis, mark, borne out though it sceracd to 
be by the most conapicuous surronading fects, was quite 
mitcnablc if analyzed. That a univer^l chaotic menstraiini 
should deposit, one after another, nuraerons sharply-defined 
strata, differing from each other in composition, is incon^ 
prehensible. That the strata so deposited should com 
the remains of plants and animals, which could not bai 
lived under the supposed conditions, ia still more incoi 
prehenablo. Physically absurd, however, as was this hypo- 
thesis, it recognised, though under a distorted form, one 
of the great agencies of geological change — that of water. 
Il served also to express the fact that the formations of the 
Earth's crust stand in Bomc kind of order. Further, it diil 
a little towards supplying a nomenclature, without which 
much progress w.as impoBsibie. Lastly, it furnished a stand- 
ard with which suoceasions of strata in various rcgiona 
could be compared, the differences noted, and the actrial 
sections tabulated. It was the first provisional generaliza- 
tion J and was useful, if not in diRpcn sable, as a step to truer 
ones. 

Following this rude conception, which ascribed geologi 
cal phenomena to one agency, acting during one primi 
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e]<ocli, there came a greally-improved conception, wlik-Ii 
ascribed them to two agencies, acting alternately during 
successive epoclia. Hutton, perceiving that sedimentary 
deposits 'were still being formed at the bottom of the ses 
from the detriloa cirried down by rivers ; perceiving, fur- 
ther, that the strata of which the visible snriaco chiefly con- 
sists, bore marts of having been similarly formed out of 
pre-existing laiid ; and inferring that these strata could 
have become land only by upheaval after their deposit ; 
concluded that throughout an indefinite past, there had 
been periodic convulsions, by which continents were raised, 
with inten'ening eras of repose, during which such continents 
were worn down and transformed into now marine strata, 
fated to be in their turns elevated above the surface of the 
ocean. And finding that igneous action, to which sundry 
earlier geologists had ascribed basaltic rocks, was in count- 
less places a source of dbaturbancc, be taught that from it 
resulted those periodic convulsions. In this theory we see : 
— ^first, that the previously-recognized agency of water was 
conceived to act, not as by Werner, after a manner of 
which we have no experience, but after a manner daily dis- 
played to us ; and second, that the igneous agency, before 
considered only as a cause of special formations, was rec- 
ognized as a universal agency, but assumed to act in an 
unproved way. Wemor's sole process, Hutton developed 
from the catastrophic and inoxpUcablo into the uniform and 
explicable j while that antagonistic second process, of 
which he first adequately estimated the importance, was 
regarded by him as a cataatrophio one, and was not assimi- 
lated to known processes — not explained. We have here 
to note, however, that the facts collected and provisionally 
arranged in conformity with Werner's theory, served, 
after a time, to establish Button's more rational theory 
—in NO far, at least, as aqueous formations, are concerned ; 
wbilo the doctrine of periodic subterranean convulsions, 
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crudely aa it was conceived by Ilutton, was a temporary 
generalization ncedt'ul as a Btcp towardtj tlic theory of iguc> 
oua action. 

Since Ilntton's time, the dcveJopmcnt of geological 
thought has gone still further in the same direction. Theac 
early sweejiiug doctrines have received additional qiialigca- 
tions. It has been discovered that more numerous and 
more heterogeneous agencies have been at work, than was 
at first believed. The igneous hypothesis has been ratio»'| 
alized, as the aqueous one had previously been : the gra 
tous assumptiou of vast elevations suddenly occnrring a 
long intervals of quiescence, has grown into the con^isteDt ' 
theory, tliat islands and continents are the accumulated re- 
Bulla of successive small upheavals, like those experienced 
in ordinary earthquakes. 

To speak more specifically, we find, in the first pUce, 
that instead of assuming the denudation produced by rain 
and rivers to bo the sole means of wearing down lands and 
producing their irrogularilies of surfiice, geologists now 
see that deuudatiou is only a parlrcause of such irregulari- 
ties ; and further, that the new strata deposited at the bot- 
tom of the sea, are not the products of river-sediment sole- 
ly, but aro In part due to the action of waves and tidal cur- 
rents on the coasts. In the second place, we find that IIul- 
ton's conception of upheaval by subterranean forces, has not 
onlybeen modified by assimilating these subterranean forces 
to ordinary earthquake-forces; but modem inquiries have 
shown that, bcsideselevationsof surface, subsidences are thua 
produced ; that local upheavals, as well as the general np- 
heavals, which raise continents, come withm the same 
category ; and that all these changes are probably con- 
sequent on tho progressive collapse of the Earth's crust 
Upon its cooling and contracting nucleus — tho otdy ade- 
quate cause. In the third phtce, we find that beyond . 
these two great antagonist agencies, modern Geology (•><■ 
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cognises EUDilry minor ones : as those of glacieis and ice- 
bergs ; ihoae of coral-polypea ; tliose of Protozoa baviug 
Biliceous or calcareous shells — each of which agencies, insig- 
nificaDt aa it seems, is found capable of slowly working 
teiTestrial changes of considerable magnitude. Tbna, then, 
the reccDt progress of Geology baa been a Btill further de- 
partnro fi-om primitive conceptions. Instead of one cata- 
strophic cause, once in universal action, as supposed by 
Werner — instead of one general continuous cause, antago- 
nized at long intervals by a cataalrophio cause, as taught 
by Hutton ; we now recognize several causes, all more or 
less general and continnous. We no longer resort to hy- 
pothetical agencies to explain the phenomena displayed by 
the Earth's crust ; but we are day by day more clearly per- 
ceiving that these phenomena have arisen from forces tike 
those now at work, whicii have acted in all rarieties gf 
combination, through imnioasurahlo periods of time. 

Baving thus briefly traced tho evolution of geologic 
science, and noted its present form, let ns go on to observo 
the way in which it is stilt swayed by the crude hypotheses 
it set out with ; so that even now, old doctrines that aro 
abandoned as nntcnablc in theory, continue in practice to 
mould tiie ideas of geologists, and to foster sundry beliefs 
that are logically indefensible. We shall see, both bow 
those simple sweeping conceptions with which the science 
commenced, are those which every student is apt at first to 
seize hold of, and how several influences conspire to main- 
tain the twist thus resulting — iiow the original nomencla- 
tare of periods and formations necessarily keeps alive the 
original iinphcalions ; and how the need for arranging new 
data ill some order, naturally results in their being thrust 
into the old dassificalion, unless their incongruity with it is 
Tcry glaring. A few facta will best prepare the way for 
oriticifim. 
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Uj> to 1839 it was inferred, from their cryatallino clla^ 
outer, tbat the metamorphic rocks of Anglesea are mart) 
aucicnt than any rocka of the adjacent main land ; bat it 
bas since been ahown that they are of the same nge with the 
slates and grits of Camanon and Merioneth. Again, slaty 
cleavage having been first found only in the lowest rocks, 
was taken as an indication of the highest antiquity; whcnc« 
resalted serious mistakes ; for this mineral characteristic 
13 now known to occur in the Carboniferous system. Once 
more, cei'tain redcoDglomcratcaand gntson the nortb-wcst 
coast of Scotland, long supposed from their litbological a* 
pect to belong to the Old lied Sandstone, are now identifi- 
ed with the Lower Silurians. 

These arc a few instances of the small trust to be pbiccd in 
mineral qualities, as evidence of the ages or relative posi- 
tions of strata. From the reccnlly-publislied third edition 
of Silur'a, may be culled numerous facts of like implication. 
Sir R. Murchi^on considers it ascertained, that the siliceoui 
Stiper stones of Shropshire are the equivalents of the Tre- 
madock slates of North "Wales. Judged by their fossils, 
Bala slate and limestone are of the same age as the Car»- 
doc sandstone, lying forty miles oDt lu Radnorshire, i 
formation classed as upper Llandovery rook, is describ 
at different spots, as " sandstone or conglomerate," " impm 
limestone," " hard coarse grits," " siliceous grit " — a consid- 
erable variation lor so small an area as that of a county. 
Certain sandy beds on the left bank of the Towy, which 
Sir R. ]iIurchison had, in his Silurian System, classed ■ 
Caradoc sandstone (evidently from their mineral charac 
he now finds, from their fossils, belong to thoLlondeilofi 
mation. Nevertheless, inferences from mineral chari^cte 
are still habitually drawn and received. Thongh SSuria, 
m common with other geological works, snpplies nnmerxma 
proofs that rocks of the same age are often of widely-dit 
ilTcnt conipoailiin a lew miles off, while rocks of widetfT 
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iliSbrcnt ages arc often of nmilar compositioa ; aud tiiongb 
Sir. R. Marchison sbows us, as iu the case JuBt died, tliat 
he has himself in past times been misled by trusting to lilb- 
ological evidence ; yet his reasoning, all ihrongb Siluria, 
sbows that he still thinks it natural to expect formations of 
the same age to be chemically similar, even in remote re- 
gions. For example, in treating of the Silurian rocks of 
South Scotland, he says : — " When traveraing the tract be- 
tween Dumfries and Moffat in 1850, it occurred to me that 
the dull reddish or purple sandstone and schist to the north 
of the former town, which so resembled the bottom rocks 
of the Longmynd, Llanberia, and St. David's, would 
prove to be of the same age ; " and further on ho again 
insists upon the fact that these strata " are absolutely of 
the same composition as the bottom rocks of the Silurian 
region." 

On this unity of mineral character it is, that this Scot- 
tish formation is concluded to bo contemporaneous with 
the lowest forifaations in Wales ; for the scanty paloeontolo- 
gical evidence suffices neither for proof nor disproof. Now, 
had there been a continuity of like strata in like order be- 
tween Wales and Scotland, there might have been little to 
criticise in this conclusion. But since Sir K. IMurcbison 
himself admits, that in Westmoreland and Cumberland, 
some members of the system " assume a hthological aspect 
different from what they maintain in the Silurian and 
Welsh region," there seems no reason to expect mineral ogical 
oontinnity in Scotland. Obviously therefore, the assump- 
tion that these Scottish formations arc of the same nge 
with the Longmynd of Shropshire, implies the latent be- 
lief tfiat eert^n mineral characters indicate certain oi'as. 

Far more striking instances, however, of the infloenoe 
of this latent belief remain to be given. Not in such com- 
paratively near districts as the Scottish lowlands only, does 
Sir B. Murchison expect a repetition of the I/>tigmyDd 
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strata ; but in iho Bhenish provinces, certain " qnartzos^ 
flagstones and grits, like those of tlie Longmyod," are 
seemingly coneliidcd to bo of c on tempo ran eoas origin, be- 
cause of their likeness. " Qiiartzites in roofing-slaiea with 
a greenish tinge that reminded us of the lower slates of 
Cumberland and Westmoreland," are evidently suspected 
to be of the same age. In Rnssia, he remarks that the car- 
boniferous limestones " are overlaid along the western edge 
of the Ural chain by sandstones and grits, which occupy 
much the same place in the general series as the millstone 
giit of England ; " and in calling this group, as he does, 
the " rep resent ativc of the laiUstono grit," Sir R. Murehi- 
son clearly shows that he thinks likcQcss of mineral compo- 
sition some evidence of equivalence in time, even at that 
great distance. Xay, on the fianks of the Andes and in 
tho United States, such similarities are looked for, and con- 
sidered as Bignificant of certain ages. Not that Sir R. Mur- 
chisoo contends theoretically for this reLttlnn between litho- 
logical character and date. For on the page from which 
we have just quoted (Silurla, p. 3BT), he says, that "whilst 
the soft Lower Silurian clays and sanda of St. Petersburg 
have their equivalents in the hard schists and quartz rocks 
with gold veins in the heart of the Ural mountains, the 
equally soft rod and green Devonian marls of the Valdai 
Hills are represented on tho wesle'rn flank of that chain, by 
hard, contorted, and fractured limestones." But these, 
and other such admissions, seem to go for little. Whilst 
himself asserting that tho Potsdam-sandstone of North 
America, the Lingala-flags of England, and the alum-slates 
of Scandinavia are of the same period — while fully aware 
that among the Silurian formations of Wales, there i 
oolitic strata like those of secondary age ; yet is his reas 
ing more or less coloured by the assumption, that foriS 
ttons of like qualities probably belong to the same era. 
it not manifest, then, that the exploded hypothesis of W«ji 
Dcr ccntinues to influence geological speculation? 
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"Bui," it will perhaps bo sakl, "though individaal 
strata are not ooptiniious over iarge areaa, yet ayatems of 
strata are. Tliough within a few miles the same bed grad- 
ually parses from clay into sand, or thins oat and disap- 
pears, yet the group of strata to which it belongs does not 
Jo 30 ; but maintains in remote regions the same relaliona 
to other groups." 

This is the generally-current belief. On this assnmiv 
tion tbo received geological class! Scations appear to be 
framed. The Silurian syatetD, the Devonian system, the 
Carboniferous system, etc., are set down in onr books as 
groups of formations which everywhere succeed each other 
in a given order; and are severally everywhere of the same 
age. Though it may not be asserted that these successive 
systems are universal ; yet it seems to bo tacitly assumed 
that they are so. In North and South America, in Asia, 
in Australia, sets of strata are assimilated to one or other 
of these groujis ; and their possession of certain mineral 
characters and a certain order of superposition are among 
the reasons assigned for so assimilating them. Though, 
probably, no competent geologist would contend that the 
Enropean classification of strata is applicable to the globe 
as a whole ; yet most, if not all geologists, write as though 
it were so. Among readers of works on Geology, nine out 
ten carry away the impression that tbo divisions. Primary, 
Secondary and Tertiary, are of absolute and uniform appli- 
cation ; that these great divisions are separable into subdi- 
visions, each of which is definitely distinguishable from the 
rest, and is everywhere recognizable by its eharaoters as 
such or such ; and that in all parts of the Earth, these 
minor systems severally began and ended at the same time. 
Wlicn they meet with the term " carboniferons era," they 
take for granted tliat it was an era universally carbonife- 
rous — tfaat it was, what Hugh Milter indeed actually de- 
toribcs it, an era when the Earth born a vegetation far 
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more luxuriant than it hiis since done ; and wero they in 
any of our colonies to meet with a coal-bed, they would 
conclude that, as a matter of course, it was of the same 
age as the English coal-hedfl. 

Now this belief that geologic *' sysleras" aro universal, 
is quite as imtenable as the other. It is jast as absi 
when considered d priori ; and it is equally ' 
with the facts. Though some series of strata clasaod 
gether as Oolite, may range over a wider district than 
one stratnui of the scries ; yet we have hut to ask what 
were the circumstances of its deposit, to see that the Oolitic 
series, like one of its individual strata, niuat be of local 
origin ; and that there is not likely to he anywhere else, a 
series that exactly corresponds, either in its characters or 
in its oonimencement and termination. For the formation 
of such a series implies an area of subsidenoe, in which its 
component beds were thrown down. Every area of sub- 
^dence is necessarily limited ; and to suppose that there 
exist elaewhero groups of beds completely answering 
those known as OoUte, is to suppose that, in contem) 
neous areas of subsidenoe, like processes were going 
There is no reason to suppose this ; bnt every reason 
suppose the reverse. That in contemporaneous areas of 
Buhsideiice throughout the globe, the conditions would 
cause the formation of Oolite, or anythitig like it, is an as- 
sumption which no modern geologist would openly make : 
he would say that the equivalent series of beds fouud else- 
where, would very likely he of dissiDiilar mineral charao- 
ter. 

Sloreover, in these contemporaneous areas of 
dcnce, the phenomena going on would not only be more 
less different in kind ; but iu no two cases would tbey 
hkely to agree in their commencements .ind terminatloi 
The probabilities are greatly against separate portions 
':he Earth's surface beginning to subside at the same ti 
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and ceasing to subside at liie sarae time — n coinci^Jcnco 
wliicli alone could produce equivalent groups of strata. 
Subsidences in different places begin and end with utter 
irregularity; and Iience the groups of strata thrown down 
in them can but rarely correspond. Mcasnred against each 
other in time, their limits will disagree. They will refuse 
to fit into any scheme of definite divisions. On turning to 
the evidence, we find that it daily tends more and more to 
justify these d priori positions. Take, as an example, the 
Old Red Sandstone system. In the north of England this 
is represented by a single stratum of conglomerate. In 
Herefordshire, Worcestershire, and Shropshire, it expands 
into a Beries of strata from eight to ten thousand feet thick, 
made up of conglomerates, red, green, and white xand- 
stouea, red, green, and spotted marls, and concretionary 
limestones. To the south-west, as between Caermarthen 
and Pembroke, these Old Ked Sandstone strata exhibit 
considerable lithological changes ; and there is an absence 
of fossil fishes. On the other side of the Bristol Channel, 
they display further changes in mineral characters and re- 
mains. While in South Devon and Cornwall, the eqniva- 
lent strata, consisting chiefly of slates, schists, and lime- 
stones, are so wholly different, that they were for a long 
time classed as Silurian. When we thus see that in cert^n 
directions the whole group of deposits thins out, and that 
its mineral characters as well as its fossils change within 
moderate distances ; does it not become clear that the 
whole gronp of deposits was a local one ? And when we 
find, in other regions, formations analogous to these Old 
Red Sandstone or Devonian formations ; is it certain — is it 
even probable — that they severally began and ended at the 
same time with them ? Should it not require overwhelm- 
ing evidence to make us believe as much ? 

Yet so strongly is geological speculation swayed by the 
tendency to regard the phenomena as general instead of 
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local, that even those most oa their guard ngainst it » 
nnable to eecape its influence. At page 156 of his JPri 
plee of Geology^ Sir Charles Lyell saya : — 

" A gronp of red marl and red sandstone, containing salt t 
gj'pauiu, being interposed in England between the Liaa and t! 
Oaal, all otlior red niarla and sandstones, associated soniQ of them 
with salt, and others with gypsnm, and occnrring not only in dif- 
ferent parts of Europe, but in North Amerira, Peru, India, tha 
Bait deserts of Aaia, those of Africa — in a word, in every quarter 
of the globp, were referred to one and the same period, . . . 
. . It was in vuin to urge as an ohjootion (he improbabtlitj' of 
the hjpotbesis whiuh inipliea that all the moving w 
globo were onoo simulianeonsly charged with aodinieat of s ri 
colour. liat the raahness of pretending to ideniifj, in age, all ■ 
red sandstones and marls in question, has at length l>«en s 
cieatl/ exposed, by the discovery that, even in Europe, theyti 
long decidedly to many different epochs." 

Nevertheless, while in this and numerous passages c 
like implication, Sir C. Lycll protests against the bias Hctb 
illustrated, he seems himself not completely free from it. 
Though ho utterly rejects the old hypothesis that all « 
the Earth the same continuons strata lie upon oach i 
iu regular order, like the coats of an onion, he still ^ 
OS though geologic " systems " do thus succeed each o 
A reader of his Manual would certainly suppose him to 
liolieve, that the Primary epoch ended, and the Secondary 
epoch commenced, all over the world at the same tim&— 
that these terms really correspond to distinct univcranl e 
in Nature, When he assumes, as he does, that the di«| 
ion between Cambrian and Lower Silurian iu America, ^ 
Bwers chronologically to the division between Cambi 
and Lower Silurian in Wales — when he lakes for g 
that the partings of Lower from Middle Silurian, and i 
Middle Silurian from Upper, in the one region, are of th^ 
same dates as tic like partings in the other region ; doc* il 
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Dot seem that ho bolievos geologic " eystemB" to be uni- 
versal, in the sense that their separations were in all places 
contemporaneous? Though he would, doubtless, disown 
this 09 an article of faitii, is not his thinking unconsciously 
influenced by it ? Muat we not say that though the onion- 
coat hypothesis is dead, its spirit is traceable, under a tmns- 
ceudentol form, even in the conclusions of its antagouiata? 



Let us now consider anotlier leading geological doo- 
trinc, introduced to us by tbo cases just mentioned. We 
mean the doctrine that strata of the same age contain like 
fosals ; and that, therefore, the age and relative position of 
any stratum may be known by its fossils. While the tfae- 
ory that strata of like mineral characters were everywhere 
dei>ositcd simultaneously, has been ostensibly abandoned, 
there has been accepted the theory that in each geologic 
epoch similar plants and animals existed everywhere ; and 
that, therefore, the epoch to which any formation belongs 
may be known by the organic remains contained in the 
formation. Though, perhaps, no leading geologist wonld 
openly commit himself to an unqnatified assertion of this 
theory, yet it is tacitly assumed in current geological rea- 
soning. 

This theory, however, is scaree.y more tenable than the 
other. It cannot be concluded with any certainty, that 
formations in which similar organic remains are found, were 
of contemporaneous origin ; nor can it bo safely concluded 
that strata containing different organic remains are of dif- 
ferent ages. To most renders these will be startling propo- 
sitions ; bnt ihcy are fully admitted by the highest author- 
ities. Sir Charles LyoU confesses that the test of organic 
remains must bo used " under very much the same restric- 
tions as the test of mineral composition." Sir Henry do la 
Beche, who variously illustrates this truth, gives, as one 
^stance, the great incongruity there must be between the 
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fossila of our cniboniferoua rocks and thosG of the 
Btrnta deposited at tbc aume period. But though, iu tb« 
abstract, tlie danger of basing positive concludons on evi- 
dence derived from fossils, is clearly recognized ; yet, iu tbe 
concrete, this danger is generally disregarded. Tbc estal> 
lisbed conclusions respccling tbe ages of strata, take but 
little note of it ; and by some geologists it seems altogether 
ignored. TUrougbout his Siluria, Sir R. Murchison babit- 
nally assumes that the same, or kindred, species, lived in 
all parts of tbe Earth at the same lime. Iu Rnssia, in Bo- 
hemia, ill the United States, in South America, strata are 
classed as belonging to this or that part of tlic Slluiian sys- 
tem, because of the similar fossils contained in them — are 
concluded to be everywhere contemporaneous if they en- 
close a proportion of Identical or allied forms. In RuaaiA 
the relative position of a stratum is inferred from the 
that, along with some Wenlock forms, It yields the jPt 
merua obl<mgu$. Certain cnistaccaQS called Euryptcri, 
ing characteristic of the Upper Ludlow rock. It ia remi 
that " large Eurj-pteri occur in a so-called black grey- 
slate in Westmoreland, iu Oueida County, New YoHcy 
which will probably be found to be on the parallel of the 
Upper Ludlow rock : " in which word " probably," we see 
both how dominant is this belief of universal distribution 
of similar creatures at the same period, and bow apt this 
belief is to make its own proof, by raising the cxpccUtion 
that the ages are identical when Iho forms are alike. Be- 
sides thus interpreting the formations of Russia, England, 
and America, Sir R. Murchison thus intei-prets those of the 
antipodes. Fossils from Victoria Colony, he agrees with 
tbe Government-surveyor in classing as of Lower Silurian 
or Llandovery age : that is, ho takes for granted that wbou 
certain crustaceans and mollnsks were living in Wales, cer> 
tain similar crustaceans and molluaks were living in A) 
tralia 
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Tfit llio improbability of tbis assumption may be readily 
Biiown irom Sir R. Murchison's own facts. If, as be points 
out, tlie crustacean fosaik of tho uppermost Silurian rocks 
in Lanarksbire are, " with one doubtful exception," " all 
distinct from any of tlie forms on the same horizon in Eng- 
land ; " how can it bo fairly presumed that the forms exist- 
ing on the other side of the Earth during the Silurian 
period, were nearly allied to those existbg here ? Not 
only, indeed, do Sir R. llnrchison's conclusions tadtly aa- 
aume this doctrine of universal distiibntion, but be distinctly 
enunciates it. " Tiio raero presence ol' a graptolite," be 
says, " will at once decide that tbo enclosing rock is Siln- 
rian ; " and ho says this, notwithstanding repeated warnings 
against such generalizations. During the progress of Geolo- 
gy, it has over and over agtun happened that a particular 
fossil, long considered characteristic of a particular forma* 
tion, baa been afterwards discovered in other fonnations. 
Until some twelve years ago, Goniatites had not been found 
lower than the Devonian rocks; but now, in Bohemia, they 
have been found in rocks classed as Silurian. Quite re- 
cently, the Orthoceras, previously supposed to be a type 
exclusively palieozoio, has been detected along with meso- 
Eoic Ammonites and Bolcmnites. Yet hosts of such experi- 
ences fail to extinguish tlie assumption, that the age of u 
stratum may be determined by tho occurrence in it of a 
amgle fossil form. 

Nay, this assumption Burvives evidence of even a still 
more destructive kind. Refening to the Silurian system 
in Western Ireland, Sir R. Murchison saj-s, " In tho beds 
near Moam, Professor Nicol and myself collected remains, 
some of which would be consldeied Lower, and others 
Upper, Silurian ; " and he then names sundry fossils which, 
in England, belong to the summit of the Ludlow rocks, or 
highest Silurian strata ; " some, which elsewhere arc known 
only in rocks of Llandovery age," that is, of middle Silu- 
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rian ago; and some, only beforo known in Lower SUariar 
Btratn, not far above the moat ancient ibssilifcrooa bedt 
Now what do tbese fiicta prove ? Clearly, they prove tbut^ 
species wliich in Wales are separated by strata more ihi 
twenty thousand feet deep, and therefore seem to bcli 
to periods far more remote from each other, were 
coexistent. They prove that the mollusks and 21 
held characterialie of early Silurian strata, and supposed 
have become extinct long before the mollusks and crinoidt'' 
of the later Sitnrian strata came into existence, were really 
floumhing at the same time with these last; and that these 
last possibly date back to as early a period as the firsd 
They prove that not only the mineral characters of scdf*^ 
mentary formations, but also the collections of orgianiKJ 
forms they contain, depend, to a groat extent, on local 
oumstanees. They prove that the fosala met with in any 
Hcries of strata, cannot bo taken as representing anytliiiig 
like the whole Flora and Fauna of the period they belong 
to, In brief, they throw great doubt upon numerooa geo- 
logical generalizations. 

Notwithstanding facts like these, and notwithstanding 
his avowed opinion that the test of organic remains mnst be 
used " under very much the same restrictions as the test of 
mineral oompoation," Sir Charles Lyell, too, bases postt4\-e 
conclusions on this test : even whore the community of 
fossils is alight and the distance great. Ilaving decided 
that in various places in Europe, middle Eocene strata an 
distinguished by nnmmulites; he infers, without any other 
assigned evidence, that wherever nummulites are found- 
in Morocco, Algeria, Egypt, in Persia, Scinde, Cutch, East- 
em Bengal, and the frontiers of China — the containing for« 
mation is middle Eocene. And from this iiifereDoe ha 
draws the following important corollary : — 
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Diimmalitio formalion oocnpica a middle p1ao« ia the Eoccna 
series, we are etruck with the cotnparativelj' inodem data to 
whidli Gomo of the greatest rerolDlions in the physical geographj 
of Europe, Asia, and northern Africa mnst bo referred. All 
tiie moaQtuiQ cliaius, such as tlio Alps, Pyreaees, CarpathiaDR, 
and HimaJayoB, into the compositioD of whose central ond lof- 
tiust parts Llio nammulitio strata enter bodily, could have liad no 
eiidtcnce CiU after the middle Eocene periud." — Manual, p. SS2, 

A Btill more marked case follows on the next page. 
Becaase a certain bed at Claiborne in Alabama, which con- 
tains '^/btir hundred species of marine shells," includes 
among tbera the Cardita pkmicosta, " and Bome ot/icra 
-dentical with European Hpecies, or very nearly allied to 
them," Sir G. Lyell says it i^" highly probable the Clai- 
borne beds agree in age with the central or BrackJeBham 
group of England." "When we find contemporaneity sup- 
posed on the strength of a community no greater than that 
which sometimes eiista between strata of widely-different 
ages in the same country, it seems very much aa though 
the above-qnoted caution had been forgotten. It appears 
to be assumed for the occasion, that species which had a 
wide range in space had a narrow range in time ; which is 
the reverse of the fact. Tlie tendency to systematize over- 
rides the evidence, and thruBts STature into a formula too 
rigid to fit her endless variety. 

"But," it maybe urged, "surely, when in difierent 
places the order of supcrpoflilion, the mineral characters, 
and the fossils, agree, it may be safely concluded that the 
formations thus corresponding are equivalents in time. If, 
for example, the United States display the same succes- 
MOD of Silurian, Devonian, and Carboniferous systems, lith- 
ologically similar, and characterized by like fossils, it is a 
fair inference that these groups of strata were severally 
deposited in Amciica at the same periods that they were 
deposited here." 
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On tliis position, which seems a strong one, we have, in 
the first place, to remark, that tlie evidence of correspond- 
once is always more or less suspicious, "We have alreadp 
adverted to the several " idols " — if we may use Bucon'i 
metaphor — to which geologists unconsciously sacrifice, 
when interpreting the filruclures of unexplored regii 
Carrying with them the classification of strata existiag 
Europe, and assuming that gronpa of strata iu other p 
of the world mast answer to some of the gronps of stmla 
known hero, tliey aro necessarily prone to assert parallc^I- 
ism on insutHcient evidence. They scarcely entertain iho 
previous question, whether tlie formations they are examin- 
ing have or have not any European equivalents ; but the 
question in — with which of the European seriea shall they 
be classed ? — with which do they most agree ? — from wbii 
do tlioy differ least ? And this being the mode of enqnii 
there is apt to result great laxity of interpretation, 
liix the interpretation really is, may be readily shi 
When strata are disconliunoua, as between Europe and 
America, no evidence can be derived from the order of 
superposition, apart from mineral characters and organic 
remains ; for, unless sti'ata can be continuonsly traced, 
eral characters and organic remains are the only meat 
classing them as such or aiich. 

As to the test of mineral characters, we have seen 
it is almost worthless; and no modern geologist woi 
dare to say it should be relied on. If the Old Red Sai 
stone series in raid-England, differs wholly ia lilholog^cal 
aspect from the equivalent series in South Devon, it is clear 
that similarities of texture and composition can have no 
weight in assimilating a system of strata in another quar- 
ter of the globe to some European system. Tlie test of 
fossils, therefore, is the only one that remains; and with 
bow little strictness this test is applied, one case will A<r 
Of forty-six epeoies of British Devonian corals, onlr 4 
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occur in Amerio.i ; and this, not withstanding tbe wide 
range which the Anthozon are known to have. Similai'l^ 
of the Mollusca and Crinoidca, it appears that, while theri 
are eundry genera found in America that are found hero, 
there are scarcely any of the same species. And Sir 
Charles Lyell admits that " the difficulty of deciding on 
the exact parallelism of the New York auhdivisions, aa 
above enumerated, with the membera of the European 
Devonian, is very great, so few are the species in common," 
Tut it is on the strength of commnnity of fossils, that the 
whole Devonian series of the United States is assumed to 
be contemporaneous with the whole Devonian scries of 
England. And it is partly on the ground that the Devo- 
nian of the United States corresponds in time with our De- 
vonian, that Sir Charles Lyell concludes the superjacent 
coal -measure 3 of the two countries to be of the same age. 
Is it not, then, aa wo said, that the evidence iu these cases 
is very suspicious ? 

Should it bo replied, as it may fjuily be, that this cor- 
respondonco from-which the synchronism of distant format 
lions is inferred, is not a correspondence between particu- 
lar species or partioular genera, but between the general 
characters of the contained assemblages of fossils — between 
',he/aciea of the two Faunas; the rejoinder is, that though 
such correspondence is a stronger evidence of synchronism 
it is still an insufficient one. To infer synchronism from 
such correspondence, involves the postulate that through- 
out each geologic era there has hahitoally oxisted a recog- 
ninable similarity between the groups of organic forms in- 
habiting all the diifurent parts of tha Earth ; and that the 
causes which have in one part of the Earth changed the or- 
ganic forms ijito those which characterize the nest era, have 
simultaneously acted in all other parts of the Earth, in such 
ways as to produce parallel changes of their organic forms. 
Now tliis is not only a large assumption to make ; but it in 
15* 
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BO aasumplion contrary to probability. Tije probability t 
that tho causes wbich have cbangcd Pannaa bavo been It 
ratlicr than universal; tbat beiico wliilc the Fannas of 
some regions have boon rapiilly changing-, those of oihora 
have betn almost quiescent; and that when siicb othei 
have been changed, it has been, not in such ways as t 
maintain parallcHsni, but in such ways as to produce divei 
genoe. 

Even supposing, however, that districts some hundreds 
of miles apart, furnished groups of strata that completely 
agreed in their order of superposition, their mineral charoo- 
lei-s, and their fossils, we should still have inadequate proof 
of coutemjioraneity. For there are coniUtions, very likelj J 
to occur, under which such groups might differ widely ii 
uge. If there bo a continent of which tho strata crop oot 
on the surface obliquely to the lino of coast — running, say, 
west-north west, while the coast runs east and west — it ia 
I'lear tbat each group of strata will crop out on the beach 
at a particular part of *Jie coast; that further west tho nest 
group of strata will crop out on the beach; and so conliiiu- 
ously. As the localisuition of marina plants and animula 
ill a conaiderable degree determined by the nature o 
rocks and their detritus, it follows that each part of tidija 
coast will have its more or less distinct Flora and FaoBMi 
What now must result froin the action of the waves in tbvf 
course of a geologic epoch? As the sea makes slow inroad 
oil the land, the place at which each group of strata crop! 
out on tho beach will gradually move towards the we« 
its distinctive fish, mollusks, crustaceans, and 8ca-w«ofl 
migrating with it. Further, the detritus of each of tlie< 
groups of strata will, as the point of outcrop moves wi-st- 
wards, be deposited over the dctrttuu of the group in ad- 
vance of it. And the conseqnence of these actions, carried 
on for one of those enormous periods required for geologi 
changes, will be thai, ccrresponding to each eastern Btratoi 
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tbcro will arise a Blratnin fer to Iho west wliiul), though oo 
copying the same positioa relatively to other beds, formed 
of like raaterialfl, and containing like fossils, will yet be per 
haps a million years later in date. 

But the illegitimacy, or at atiy rate the great doubtfub 
neas, of many current geological inferences, is best seen 
when we contemplate terrestrial changes now going on : 
nnd ask how far such inferences are countenanced by them. 
If we carry out rigoroualy the modem method of interpret- 
ing geological phenomena, which Sir Charles Lyell has done 
BO much to establish — that of referring them to causes like 
those at present in action — we cannot fail to see how ini- 
probablo are sundry of the received conclusions. 

Along each line of shore that la being worn away by 
the waves, there are being formed mud, eund, and pebbles. 
This detritus, spread over the neighbouring sea-bottom, 
has, in each locality, a more or less special character ; de- 
termined by the nature of the strata destroyed. In the 
English Channel it is not the same as in the Irish Channel ; 
on the cast coast of Ireland it is not the same as on thg 
west coast; and so throughout. At the mouth of each 
great river, there is being deposited sediment diRering 
more or less from that of other rivers in colour and quali- 
ty ; forming strata that are here red, there yellow, and 
elsewhere brown, grey, or dirty white. Besides wliieh va- 
rious formations, going on in deltas and along ehores, there 
are some much wider and still more contrasted formations, 
At the bottom of the JEg^an Sea, there is accumulating 
a bed of Ptcropod shells, which will eventually, no doubt, 
become a calcareous rock. For some hundreds of thou- 
■anda of square miles, the ocean-bed between Great Britain, 
ind North America, is being covered with a stratum of 
chalk ; and over large areas in the Pacific, there are going 
on depodta of coralline limestone. Thus, throughout the 
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Earth, there ore at this moment being prodjccd an im 
menae number of strata difiering from cuch other in lilho 
logical characters. Name at random any one part of the 
sea-bottom, and nek whether the deposit there taking place 
is like the deposit taking place at some distant part of tho 
Bna-boltom, SDd the almoat-tiertaiuly correct answer will bo 
— No. The chances ore not iu favour of similarity, but 
very greatly against it. 

In the order of superposition of strata there is occur* 
ing a like variety. Each region of the Earth's surfuco baa 
its special history of elevationa, subsidences, periods of 
rest; and this history in uo case fits chronologically with 
the history of any other portion. River deltas arc now be- 
ing thrown down on formations of quite different agea. 
While hero there has been deposited a Bei'les of beds niany 
hundreds of feet thick, there has elsewhere been deposited 
but a single bed of fine mud. While one region of ibe 
Earth's crust, continuing for a vast epoch above the surface 
of tho ocean, bears record of no changes save those result- 
ing from denudation ; another region of the Earth's crust 
gives proof of various changes of level, with their several 
resulting masses of stratified detritus. If anything U to 
bo judged from current processes, we must infer, not only 
that everywhere the succession of sedimentary formationa 
differs more or leas from the succession elsewhere ; but also 
that in each place, there exist groups of strata to wbich 
many other places have no equivalents. 

With respect to the organic bodies imbedded in lbrin»- 
lions now in progress, the like truth ia equally manifest, if 
not more manifest. Even along the same coast, within 
moderate distances, the forms of life differ very considera- 
bly ; much more on coasts that are remote from each other. 
Again, dissimilar crealui'es that are living together near the 
BUtne shore, do not leave their remains in the same beds of 
Bediment. For instance, at the bottom of the Adi 
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tvhcre the prcTailing currents cause tbe depoEits to lie hero 
of mud, and iLere of calcareous matter, it is proved that 
diSercat species of co-esisting shells are being liiiried in 
these respective formations. On our own coasts, the mo- 
rinc remains found a feir miles from Bliore, in banks where 
fish congregate, are different from tlioao found close to tha 
shore, where ocly littoral species flonrish. A large propor- 
tion of aquatic creatures have structures that do not admit 
of fossilization ; while of the rest, the great majority are 
destroyed, wheu dead, by the various kinds of scavengers 
that creep among tho rocka and weeds. So that no one 
deposit near our shores can contain anything like a true 
representation of tlie Fauna of the surrounding sea; much 
less of tho co-existing Faunas of other seaa in the same lat- 
itude ; and still less of the Faunas of seas in distant lati- 
tudes. Were it not that the assertion seems needful, it 
would be almost absurd to Bay, that tho organic remain!^ 
now being buried in the Dogger Bank, can tell us next 
to nothing about tbe fish, crustaceans, mollusks, and corals 
that are being burled in the Bay of Bengal. 

Still stronger ia the argument in the cose of tci-restrial 
life. With more numerous and greater contrasts between 
the plants and animals of remote {)laces, there is a far more 
imperfect re^try of them. Schouw marks out on the Earth 
more than twenty botanical regions, occupied by groups of 
forms BO far distinct from each otlier, that, if fossilized, geo- 
logists would scarcely bo disposed to refer them all to the 
same period. Of Faunas, the Arctic differs fiom the Tem- 
perate ; the Temperate from the Tropical ; and the South 
Temperate from the North Temperate. Nay, in the South 
Temperate Zone itsclti the two regions of South Africa and 
South America are unlike in their mammals, birds, reptiles, 
fishes, mollusks, insects. The shells and bones now lying at 
tbe bottoms of lakes and estuaries in thcso several regions, 
have certainly not that similarity which is usually looked 
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for in those of contemporaneous BtraUi ; mid tlie recent 
forms cxliumed in any ona of these regions would very nn- 
truly represent the present Flora nnd Fnana of the Earth' 
In conformity with the current style of geological reason- 
ing, an exhaustive examination of depositsinthe Arctic cir- 
cle, might be held to prove that thougli at this pcrioJ 
there were anndry mamraais existing, there were no reptiles ; 
while the absence of niammala in the deposits of the Gala- 
pagos Arcliipclago, where there are plenty of reptiles, might 
he held to prove the reverse. And at the snme time, from 
the formations extending for two thousand miles along the 
great barrier-reef of Australia — formations in which ore 
imbedded nothing but corals, euhinoderms, luollasks, crus- 
taceans, and fish, along with an occasional turtle, or bird, 
or cetacean, it might bo inferred that there lived in oar 
epoch neither terrestrial reptiles nor terrestrial mammals. 

The mention of Australia, indeed, suggests an illuittr.i- 
tion which, even alone, would amply prove our case. TIjc 
Fauna of this region diiFers Midelyfrom any that is found 
elsewhere. On land all the indigenous mammals, except 
bats, belong to the lowest, oriraplacental division ; and the 
insects are angularly diiferent from those found elsewhere. 
The snrronndiug seas contain numerous forms that are more 
or Ices strange ; and among the £sh there exists a species 
of shark, which is the only living representative of a genas 
that flourished in early geologic epochs. If, now, the mod- 
em fossUifcrous deposits of Australia were to be cxarained 
by one ignorant of the existing Australian Fauna ; and if he 
were to reason in the usual manner ; he would be very un- 
likely to class these deposits with those of the present time. 
How, then, ean we place confidence in the tacit assumptioi 
that certain formations in remote parts of the Earth i 
referable to the same period, because the organio remoi 
contained in them display a certain community of ohara 
ter ? or that certain others are referable to different peTio< 
befiniisc thc/«etM of their Faunas arc different ? 
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"But," it wiil bo replied, " in past eras the Bnnif, or 
Biriiilar, organic forma were more widely distributed tlian 
now." It may bo so; but tlie cvidonco .idJiiced by no 
means proves it. The argument by which this concluaon 
ia reacbed, runa a risk of being quoted as an example of 
rca.soDiDg in a circle. As already pointed out, between 
formations in remote re^ona there is no moans of ascertiUQ- 
ing equivalence but by fossils. If, tben, the contempora- 
neity of remote forrantions is concluded from tbo likeness 
of their fosisils ; liow can it be said that similar plants and 
animals were once more widely distributed, because they 
are found in contemporaneous strata in remote regions P 
Is not the f^lacy manifest ? Even snppoang there were 
no BUcb fatal objection as this, the evidence commonly as- 
M^med would still be insufficient. For we must bear in 
mind that the community of organic remains commonly 
thought sufficient for inferring correspondence in time, is » 
very imperfect community. When the compared sedimen- 
tary beds are far apart, it is scarcely expected that tboro 
will be many species common to the two : it is enough if 
there be discovered a considerable number of common gen- 
era. Now had it been proved that, throughout geologic 
time, each genus lived but for a short period — a period 
measured by a single group of strata — something might bo 
mferred. But wliat if we learn that many of tbo same 
genera continued to exist throughout enoi-mons epochs, 
measured by several vast systems of strata ? "Among 
moHuacs, the genera Apiridn, Modkila, Terdiralula, Zi'n- 
ffida, and Orbimta, are found from the Sibiri.in rocks up- 
wards to the present day." If, then, between the lowest 
fossiliforous formations and the most recent, there exists 
this degree of community ; must we not infer that there 
will probably often exist a degree of community between 
■trnta llmt are far from contemporaneous ? 

Thus tbo reasoning from which it ia concluded that 
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Bmilar organic forms were once more widuly spread, a 
doably fallacious ; and, coiiBcquently, tbe clasaificalious of 
forciga strnta based on tliis concluaion are iintruslworiliy. 
Judging from tlie present distribution of life, wo can 
scarcely expect to find similar remains in geograpbically 
remote strata of tbe same age; and ■where, bot'wecn the 
fossils of geograpliicatly remote strata, we do find much 
aimilflrity, it is probably often due rather to likeness of «)n' 
ditions than to c on tempo ran ei I v. If from causes and ef 
fects such as we now witness, we reason back to thi 
and effects of past epochs, we discover iuadcqaate 

for sundry of the received doctrines. Seeing, aa we 

that in large areas of the Pacific this la a period charactep- 
ized by abundance of corals ; that in the North AtUntJo it 
is a period in wliich a groat chalk-deposit is being formed ; 
and that in the valley of the Mississippi it is a period of 
new coal-bosiiis — seeing also, aa we do, that in ono exico- 
sive continent this is peculiarly an era of iinplacental mnni- 
nials, and tlial in another extensive continent it ia peculiarly 
an era of placental mammals ; wo have good reason to hes- 
itate before accepting these sweeping genoralizatioos whicJ. 
arc ba.scd on a cureory examination of strata occupying ba^ 
a tenth part of the Earth's suif:icc. ^H 

At the outset, this article was to have been a review-tf^ 
the works of Uugh Miller ; but it has grown into some- 
thing much more general. Kovcrtheless, the remMuiu" 
two doctrines which we propose to criticise, may be < 
veniontly treated in connection vdth his name, as that -^ 
one who fully committed himself to them. And first, a | 
words with regard to his portion. 

Tliat he was a man whoso life was one of meritoti 
ftohievement, every one knows. That ho was a diligent a 
sticcessful working geologist, scarcely needs saying. 
with indomitable j ersevcranco he struggled np from t 
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semity to a place in the world of literature and scionce, 
sbows Litn to liave been highly endowed m charatter aod 
iutelligenee. And that be had a remarkable power of pre- 
Bcntiiig his facta aud arguments in nn attractive form, a 
glance at any of bis books will quickly prove. By all 
means, let us respect him as a man of activity and sagacity, 
joined with a large amount of poetry. But while saying 
this wo must add, that his reputation etanda by no means 
BO high in the scientiflo world as in tbc world at largo. 
Partly from the fact that our Scotch neighbours are iu the 
habit of blowing the trumpet rather loudly before their 
notabilities — ^partly because the charming stylo in wtiich his 
books are written has gained bim a large circle of readei's 
— partly, perhaps, thi-ougU a praiseworthy sympathy with 
him as a self-made man ; Ilugh Miller has met with an 
amount of applause -which, little as we wish to diminish it, 
muEt not be allowed to bliud the public to his defects as a 
man of science. 

The truth is, he w.is so tur committed to a foregone 
conclusion, that he conld not become a philosophical geolo- 
gist. Ho might bo aptly described as a theologian study- 
ing geology. The dominant idea with which ho wrote, 
may be seen in the titles of his books — Xaw versiu Mirade, 
—-I-hotprinU of the Creator, — Tlie Testimony of tlte 
Jioi-ks. Regarding •geological facts as evidence for or 
against certain religious conclusions, it was scarcely possi- 
ble for him to deal with geological ^ts impartially. His 
ruling aim was to disprove the Development Uypothcds, 
the assumed implications of which were repugnant to him ; 
and in proportion to the strength of bis feeling, was the 
one-sidedness of his reasoning. He admitted that "God 
might as certainly have originated the species by a law of 
development, as be maintatTis it by a law of development; 
the eristence of a First Great Cause is as perfectly compat- 
ible with the one scheme as with the other," Nevcrthe- 
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less, ho considered the hypothesis at varioDce w-iih Chm 
lianity; and ihcrcfore combated wilh it. He apparently 
overlooked the fact that the doctrines of geology in gen- 
eral, as held by himself, had been rejected by many on sim- 
ilar grounds ; and that he had himself been repeatedly at- 
tacked for his an ti -Christian teachings. IIo seems not lo 
have perceived that, just as his antagontats were wrong in 
condemning as irreligious, theories whicli he saw were not 
irreligious ; bo might ho be wrong iu condemning, oa like 
grounds, the Theory of Evolution. In brief, he foil short 
of that highest faith, which knows that all truths mast har- 
rnonizc ; and which is, therefore, content trustfHlly to fol- 
low the evidence whithersoever it leads. 

Of courBe it is impossible to criticize his works without 
entering on this great question to which ho chiefly devoted 
hiniselll The two remaining doctrines to be hero discasaed, 
bear directly on this question ; and, as above said, we pro- 
pose to treat them in cooncction with Hugh Miller's name, 
because, throughont his reasonings, he assumes their truth. 
Let it not be supposed, however, that we shall aim to prove 
what he has aimed to disprove. While we purpose show- 
ing that his arguments against the Development Hypothe- 
sis are based on invalid assumptions ; we do not purpose 
showing that the opposing arguments are based on valid 
assumptions. We hope to make it apparent that the geo- 
logical evidence at present obtained, b iusuflicicnt for either 
side; further, that there seems little probability of sufficient 
evidence ever being obtained ; and that if the qncstioa ] 
eventually decided, it must be decided on other than i 
logical data. 

Tlie first of the current doctrines to which we have just 
referred, is, that there occur in the records of former life 
on our planet, certain great blanks — that though, generally,^ 

the succession of fossil forms is tolerably continuous, j 
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rhit nt two places thers occur wide gaps in the scries 
whence it is inferred that, on at least two occasions, the 
previously existing inliabitanta of tbo Earth were almost 
^vIlo1ly destroyed, and a dificrcut doss of inhabitants cro 
ated. Comparing the general life on the Earth to a tbrcaJ, 
Hugh Miller saya : — 

" It is continupua fruiu tho presont time np to tlie comraoQce- 
merit of the Tortiorj period; and then bo abrupt a break occurs, 
thut, with the ciceptiun of tljo microscopic diatomaccHj to which 
I laat evening referred, and of one ebell and one coral, not a sin- 
gle sjiccies croBsed the gap. On its fijrther or remoter aide, how- 
cv(ir, whore the Secondary division closes, the intermingling of 
species agitin bcgios, and rnna on till the commencement of this 
great Scoondnrj division ; ant! then, just where the Falieozoio di- 
viuioD cIoMB, Y'e find another abrupt break, crossed, if crossed at 
all, — for there still eiista some doubt on the anhjecl, — by hat two 
species of plant," 

These breaks are considered to imply actual new crea- 
tions on the surface of our planet ; not only by Hugh Mil- 
ler, but by the majority of geologists. And the terms 
Pulieozoic, McsoEoic, and Cainozolc^ are used to indicate 
these three euccesaivo systems of life. It is true that some 
accept this belief with caution : knowing Iiow geolo^o 
research has been all along tending to fill up what were 
once thought wide breaks. Sir Charles Lyell points out 
tbat " the biatiis which exists in Great Britain between tbo 
fossils of the Lias and these of the Magnesian Limestone, 
is supplied in Germany by the rich fauna and flora of the 
Muschelkalk, Keuper, and Bunter Sandstein, wbich we 
know to bo of a date precisely intermediate." AgMn he 
remarks that " until lately the fossils of the coal-measures 
wore aeparnted from those of the antecedent Silurian groun 
by a very abrnpt and decided line of demarcation ; but 
recent discoveries have brought to light in Devonshire, 
Belijium, the Eifol, and Wcstpiialia, the remains of a fauna 
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of an iulervoiiing period." And onco more, " we have also 
in liko manner had come success of Inl-e years in dimiuUb- 
ing tbo hiatus which still separates the Cretaceous and 
Eocene periods in Europe." To which let ns add that 
since Hugh Miller pcunod the passage above quoted, the 
Bt'cond of the great gaps he refers to lias been very consid- 
erably narrowed by the discovery of strata containing Pa- 
lieozoic genera and Mcsozoic genera inlcrofiugled. Never- 
theless, the occurrence of two great revolutions in ^0 
Earth's Flora aud Fauna apjiears still to be held by i 
and geologic nomenclature habitually assumes it. 

Before seeking a solution of these phenomena, lei 
glance at the several minor causes that produce bre»ka id 
the geological succession of organic forms : taking first, 
the more general ones which modify climate, and, there- 
fore, the distribution of life. Among tbeso may be uole<] 
one which has not, we believe, been named by writers oo 
the subject. "We mean that resulting from a certain slow 
astronomic rhythm, by which the northern aud southem 
hemispheres are alternately subject to greater extremes of 
toraporature. In consequence of the slight ullipticity of its 
orbit, the Earth's distance from the sun varies to the extent 
of some 3,000,000 of miles. At present, the aphelion oc- 
curs at the lime of our northern summer ; and the perihe- 
lion during the summer of the southern hemisphere. In 
consequence, however, of that slow movement of the 
Earth's axis which produces the precession of the equinox- 
es, this state of things will in time be reversed : the Earth 
will be nearest to the sun during the summer of the north- 
ern hemisphere, and furthest fi'om it during the southern 
summer or northern winter. The period required to com- 
plete the slow movement jiroducing those changes, is nearly 
28,000 years; and were there no modifying process, the 
two hemispheres would nlternately experience this coinci* 
ilcnoc of summer with the least distance from the sun, i~ "^ 
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mg u period of 13,000 years. But tbere ia also a still 
Blower change in ibo dii-ection of the nxia majur of thb 
Earth's orbit ; from wliicU it reaults that tlic altemation wo 
havo described is completed in about 21,000 years. That 
18 to say, if at a given time the Earth is nearest to ihe smi 
at our mid-summer, and furthest from the sun at our miil- 
■winter : then, in 10,500 years afterwards, it will bo furthest 
from the Bun at our mid-aummcr, and nearest at our mid- 
wintor. 

Xow the di&brcnce between tlie distances from the sun 
at the two extremes of this alternation, amounts to one- 
thirtieth ; and hence, the difference between the quantities 
of heat received from the sun on a summer's day under 
these opposite conditions amounts to one-fifteenth. Esti- 
mating this, not with reference to the zero of our thermome- 
ters, but with reference to the temperature of the celestial 
spaces. Sir John Herschcl calculates " 23° Fahrenheit aa 
the least variation of temperature under such circumstances 
which can reasonably bo attributed to tlie actual variation 
of the sun's distance." Thus, then, each hemisphere has 
at a certain epoch, a short summer of eifreme heat, fol- 
lowed by a long and very cold winter. Through the slow 
change in the direction of tho Earth's axis, these estremes 
are gradually mitigated. And at the end of 10,500 years, 
tbere is reached the opposite stale — a long and moderate 
summer, with a short and mild winter. At present, in con- 
sequence of the predominance of sea in the southern hem- 
isphere, the extremes to which its astronomical conditions 
subject it, are much ameliorated ; while the groat propor- 
tion of land in the northern hemisphere, tends to exagge- 
rate such contrast as now exists in it between winter and 
eummer : whence it results that the climates of the two 
hemispheres are not widely unlike. But 10,000 years hence, 
. the northern hemisphere will undergo annua! variations of 
lemperaturc far more marked than now. 
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In tbo last edition of his OiitlineB of jlxtronomy, St 
John Herschel recogniMs this as un eleioent in geological 
proeessea : regarding it as possibly a ]inrt-catise of ibosa 
uUinattc changoa indicated by the records of the Earth's 
past. That it has had much to do with tbe larger changes 
of climate of which we have evidence, seems unlikely, since 
there is reason to think that these have been far slower and 
more lasting; but that it must have entailed a rhjthmical 
exaggeration and mitigation of the climates otherwise jiro- 
duced, seems beyond question. And it seems also beyond 
qneslion that there must have been a consequent rhythmi- 
cal change in the distribution of organisms — a rhythmical 
change to which we here wish to draw attention, as one 
cause of minor breaks in the succession of fossil remains. 
Each species of plant and animal, baa certiuu limits of Iwal 
and cold wittiin which only it can exist ; and those limits 
in a great degree determine its geographical position. Il 
will not spread north of a certain latitude, beoaase it can- 
not bear a more northern winter, nor south of a ccrtaJD 
latitude, because the summer heat is too great ; or else it 
is indirectly restrained from spreading further by the effect 
of temperature on the humidity of the air, or on the distri- 
bution of the organisms it lives upon. 

But now, what will result from a slow alteration of cli- 
mate, produced as above described? Supposing the pe- 
riod wo set out from Is that in which the contrast of seasons 
is least marked, it is manifest that during the progress to- 
wards the period of the most violent contrast, each species 
of plant and animal will gradually change its limits of dis- 
tribution — will be driven back, hereby the winter's incre.i»- 
ing cold, and there by the summer's increasing heat — will 
retire into those localities that are still fit for it. Thus dur- 
ing 10,000 yearB,.each species will ebb away from cert.^in 
regions it was inhabiting; and during the succeeding 
10. OOP yeare will flow back into those regions. From 
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sirata there forming, its remains \vill disappear; they will 
be absent from BOine of the supposed strata ; and will be 
found in strata higher up. But in what ehapce will they 
re-appeav? Exposed during the 21,000 years of their slow 
recession and their slow return, to changing conditions of 
life, they are likely to have undergone modifications ; and 
will probably reappear with alight differences of constitn- 
tion and perhaps of form — will be new varieties or perhaps 
new sab-species. 

To this cause of minor breaks in the succession of or- 
ganic forms — a cnuse on which we have dwelt because it 
has not been taken into aooount — we mast add sundry oth- 
ers. Besides these periodically-recurring alterations of 
climate, there are the irregular ones produced by re-distri- 
butions of land and sea ; and these, sometimes less, some- 
times greater, in degree, than tlio rhythmical changes, must, 
like them, cause in each region the ebb and flow of spedes ; 
and consequent breaks, small or large as the case may be, 
in the jialieontological series. Other and more special geo- 
logical changes must produce other and more local blanks 
in the succession of fossils. By some inland elevatiou the 
natural drainage of a continent is modified ; and instead 
of the sediment it previously brought down to the se.i, a 
great river begins to bring down sediment nnfavourable to 
various plants and animals living in its delta: wherefore 
these disappear from the locality, peibaps to re-appear in a 
changed form after a long epoch. Upheavals or subsiden- 
ces of shores or sea-bottoms, involving deviations of marine 
currents, must remove the habitats of many species to 
which such currents are salutary or injurious ; and further, 
this re-distribution of currents must alter the places of sed- 
imentary deposits, and so stop the burying of organic re* 
mains in some localities, and commence it in others. Ilad 
we space, many more such causes of blanks in our palffion- 
tologicol records might he added. But it is needless here 
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to enumerate ttion). The7 are admirabljr explained and 3 
lustratcd in Sir Charles Lyell'a Principles <if Getjlofftf. 

Now, if tlaeae minor revolulious of tlie Earth's surrac« 
[froducc Eutnor breaks ill the scries of fossilized remains; 
must not great revolutions produce great breaks ? If a lo- 
cal npbcavnl or subsidence eaases throughout its small area 
the absence of some links in the chain of fossil forms; does 
it not follow that an upheaval or subsidence extending over 
a large part of the Earth's surface, must cause the absence 
of a great uuniber of such links throughout a very vide 

WLeu during a long epoch a continent, slowly Bob^diog, 
gives place to a far-spreading ocean some miles in depth, at 
the bottom of which no deposits from rivers or abraded 
shores oon be thrown down; and when, after some enor- 
mous period, this occnn-bottom is gradually elevated and 
bcDomea the site of new strata ; it is clear that the fossils 
cont^uned iu tliesc new strata arc likely to hare but little 
in common with the fossils of the strata below them. Take, 
In illustration, the case of the Korth Atlantic Wo have 
already named the tact that between this country and tho 
Uoiled States, the ocean-bottom ts being covered with a 
deposit of chalk — a deposit that has been forming, proba- 
bly, ever since there occurred that groat depression of the 
Earth's crust from which the Atlantic resulted in remote 
geologic times. This chalk consists of the minute shells of 
Foraminifcra, sprinkled with remains of smalt Entomostra- 
ca, and probably a few Ptero pod-she lis : though the sound- 
ing lines have not yet brought up any of these last. Thus, 
in so iox as all high forms of life are concerned, this new 
chalk- formation most be a blank. At rare intervals, per- 
haps, a polar bear drifted on an ioeberg, may have its bones 
scattered over the bed ; or a dead, decaying whale may 
eimiiarly leave traces. But such remains must be so rare, 
that this new chalk -fonnntion, if visible, might bi 
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for a century before any of them were disclosed. If now, 
some milliona of years hence, the Atlantic-bed should he 
raised, and estuary or shore deposits laid upon it, these de- 
posits would contaui remains of a Flora and Fauna so dis- 
tinct from everything below them, as to appear like a new 
creation. 

Thus, along with continuity of life on the Earth's sur- 
fiice, there not only mai/ be, but there must be, great gaps, 
in the series of fossils ; and hence these gaps are no evi- 
dence against the doctrine of Evolution, 



One other current assumption remains to be criticized ; 
and it is the one on which, more than on any other, de- 
pends the view taken respecting the question of develop- 
ment. 

From the beginning of the controversy, the arguments 
for and against have turned upon the evidence of progres- 
Hion in organic forms, found in the ascending series of our 
sedimentary formations; On the one hand, those who con- 
tend that higher organisms have been evolved out of low- 
er, joined with those who contend that successively higher 
organisms have been created at successively later periods, 
appeal for proof to the facts of Palajontology ; which, they 
«ay, countenance their views. On the other hand, theUni- 
formitarians, who not only reject the hypotheais of devel- 
opment, hut deny that the modem forms of life are higher 
than the ancient ones, reply that the Pateootological evi- 
dence is at present very incomplete ; that though we have 
not yet found remains of highly-organized creatures in 
strata of the greatest antiquity, we must not assume that 
no such creatures existed when those strata wore deposited ; 
bid that, probably, geological research will eventually dis- 
close them. 

It must be admitted that thus far, the evidence has 
gone in favour of the latter party. Geological discovery 
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bas year at\er year shown the small valiie of ne^tive iacM 
The conviction that there arc no traces of higher orgaaisrai 
in earlier strata, has resulted not from the nbsencc of sneii 
remains, but from incomplete examination. At p. ABO of 
his ManwU of EUmentary Geology, Sir Charles Lydl 
frives a list in illustration of this. It appears that in IVOfi, 
6shes were not known lower than the Permian eystem. In 
1793 they were found in the subjacent Carboniferoua sys- 
tem ; in 162S iu the Devonian ; in ISIO in the Upper Sila- 
rian. Of reptiles, we read that in lilQ the lowASt known 
were in the Permian; in 1814 they were detected in tke 
Carboniferous; and in 1852 in the Upper DeTonao. 
While of the Mammalia the list shows that in 1798 nana 
had been discovered below the middle Eocene; but that b 
1818 they were discovered in the Lower Oolite; andlB 
1847 in the Upper Trias. 

The fact is, however, that both parties set out with so 
inadmissible postulate. Of the UniformitJirianfl, not only 
such writers as Hugh Miller, but. also such as Sir Charles 
Lyell," reason as though we liad found the earliest, or somiv 
thing like the earliest, strata. Their antagonists, whether 
defenders of the Development Hypothesis or simply Pro- 
gressionists, almost uniformly do the Uke. Sir R. Murchi- 
eon, who is a ProgrGRsionist, calls the lowest fosdliferous 
strata, "Protosoic." Prof. Anated uses the same tenn. 
Whether avowedly or not, all the disputants stsnd on this 
assumption aa their common ground. 

Yet is this assumption indefensible, as some who make 
t very well know. Facts may be cited agdnst it which 
show that it is a more than questionable one — that it is a 
Iiighly improbable one; while the evidence assigned in its 
favour will not hear criticism. 

* Sir Charles LtcU U no longer to be claased unODg UaifonnilariuA 
Wllj) Tire uid'tdmirible randoor be has, lince thl« wu wijttel, j 
(o the argutnonta of Mr. DiirHin, 
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Bohemia, Great Britain, and portions of 
N"orth America, the lowest unractamorphosed strata yet 
discovered, contain but slight traces of life, Sir R. Marchi- 
son conceives that tliey were formed while yet few, if any, 
plants or animals had been created j and, therefore, classes 
them as "Azoic." His own pages, however, show the 
illegitimacy of the conclusion tliat there existed at that 
period no considerable amount of life. Such traces of life 
w have been found in the Longm}-nd rocks, for many years 
considered unfossUifcrous, have been foand in some of the 
lowest beds ; and the twenty thousand feet of superposed 
beds, still yield no organic remains. If now these super- 
posed strata throughout a depth of four miles, are without 
fossils, though the strata over which they lie prove that 
life had commenced ; what becomes of Sir B. Murchison's 
inference ? At page 189 of SUuria, a still more conclusive 
fact will be found. The "Glengariff grits," and other 
accompanying strata there described aa 13,600 feet thick, 
oontiun no signs of contemporaneous life. Yet Sir R. 3Iui^ 
chison refers them to the Devonian period — a period that 
had a large and varied marine Fauna. How then, from 
the absence of fossils in the Longraynd beds and their 
equivalents, can wo conclude that the Earth was "azoic" 
when they were formed ? 

"But," it may be asked, "if living creatures then exist 
ed, why do wo not find fossiliferons strata of that age, or 
an eai-lior age ? " One reply is, that the non-existence of 
6uch strata Is but a negative fact — we have not found them. 
And conddering how little we know even of the two-fifilia 
of the Earth's surface now above the sea, and how absolute- 
ly ignorant we are of the three-fifths below the sea, it is 
rash to say that no such strata esist. But the chief reply 
IB, that these records of the Earth's earlier history have 
been in great part destroyed, by agencies that are ever 
r tending to destroy suoh records. 
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It is an estnblished geological doctrine, that sedimentary 
Btrata are liable to be changed, more or less completely, 
by igneouB action. The rocks originally claaacd as "trand- 
lion," because they were intermediate in character between 
the igneous rocks found below them, and the sedimentary 
strata found above them, are now known to be nothing ebp 
than -sedimentary strata altered in texture and sppearanre 
by the intense heat of adjacent molten matter ; and hence 
are renamed " raetamorpbio rocks." Modem researches 
liave shown, too, that these metamorphio rocks are not, u 
was once supposed, all of the same age. Besides primary 
and secondary strata that have been transformed by igneous 
action, there are similarly-changed deposits of tertiary ori- 
gin ; and that, even for a quarter of a mile from the point 
of contact with neighbouring granite. By this proee^ 
fossils are of course destroyed. " In some cases," says Sir 
Charles Lyell, " dark limestones, replete with shells anil 
corals, have been turned into white statuary marble, and 
hard clays, containing vegetable or other rcmnins, into 
slates called mica-achiat or homblonde^ihist ; every vestige 
of the organic bodies having been obliterated." 

Again, it ia fast becoming an acknowledged trnth, thnt 
igneous rock, of whatever kind, is the product of sedimen- 
tary strata that have been completely melted. Granile 
and gneiss, which are of like chemical composition, hare 
been shown, in various cases, to pass one into the other : as 
at Valorsinc, near Mont Blanc, where the two, in contact, 
are observed to "both undergo a modification of mineral 
character. Tlie granite sliU remaining nnstratiliod, be- 
comes charged with green particles ; and the talcose gneiu 
assumes a granitiform structure without losing its stratifi- 
cation." In the Aberdeen-granite, lumps of unmelled 
gneiss are frequently found ; and wo can onrselvoa bear 
witness thnt on the banks of Loch Sunart, there is ampla 
proof that the grauile of thai region, when it was i "^^ 
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ton, contained incompletely-fused clots of Bedliiientary 
strata. Nor ia iLb all. Fifty years ago, it was thought 
that all granitic rocks were primitive, or existed before 
any Gcdimentary strata ; bnt it is now " no easy task to 
point out a single mass of granite demonstrably more an- 
cient tlian all the known foBsilifcrous deposits," 

In brief, accumulated evidence clearly shows, that by 
contact with, or proximity to, the molten matter of the 
Earth's nuclens, all beds of sediment arc liable to b« 
actually melted, or partiaUy fused, or so heated as tc 
agglutinate their particles ; and that according to the tem- 
perature they have been raised to, and the circurastancea 
under which they cool, they assume tho forma of granite, 
porphyry, trap, gneiss, or rock otherwise altered. Farther, 
it is manifest that tliougb strata of vai-ioua ages have been 
thns changed, yet that tho most ancient strata have been 
so changed to the greatest extent: both because they 
have habitually Iain nearer to the centre of igneous agency ; 
and because they have been for a longer period liable to 
the effects of this agency. Whence it follows, that sedi- 
mentary strata pasang a certain antiquity, are unlikely to 
be found in an unmetamorphosed state ; and that strata 
much earlier than those are certain to have been melted 
up. Thus if, throughout a past of indefinite duration, 
there had been ot work those aqueous and igneous agen- 
cies which wo see still at work, the state of tho Earth's 
crust might be just what we find it. We have no evidence 
which pets a limit to the period throughout which this for- 
mation and destruction of strata has been going oti. For 
RUght tho facts prove, it may have been going on for ten 
Limes the period measared by our whole series of sedimen- 
tary deposits. 

Besides having, in the present appearances of the 
■fiorth's crust, no data for hxing a commencement to thesu 
I jproccsscs — besides finding that the evidence permits ua to 
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assuino such commencement to have been inoonceivi 
remote, as compared even with tlio vast eras of geolofl 
wo are not without positive grounds for inferring the in- 
conceivable remoteness of such commencement. Modem 
geology has OBlahlishcd trulha which are irreconcilable 
with the belief that the formation and destruction of Strat« 
began when the Cambrian rocks were formed ; or at any* 
thing like bo recent a time. One fact from SUuria will 
suffice. Sir B. Murchison estimates the vertical thickness 
of Silurian strata in Wales, at from 20,000 to 27,000 feet, 
or about five miles ; and if to this wo add tbo vertical 
depth of the Cambrian strata, on which the Silurians lie 
conformably, there results, on the lowest oomputatiou, a 
total depth of seven miles. 

Kow it is held by geologists, that this vast nccnmula- 
tion of strata must have been deposited in an area of grad- 
ual subsidence. Tliese strata could not have been thu» 
laid on each other in regohtr order, nnlcss the Earth's cmst 
had been at that place sinking, either continuously or by 
very small steps. Such an immense subsidence, liowevcr. 
must have been impossible without a crust of great iMck- 
noss. The Earth's molten nucleus tends ever, with enor- 
mous force, to assume the form of a regular oblate sphe- 
roid. Any depression of its crust below the stirfaeo of 
equilibrium, and any elevation of its crust above that snr^ 
face, have to withstand immense resistance. It follow 
inevitably that, with a thin crust, nothing but small c 
tions and subsidences woidd be possible ; and that, i 
vcrsely, a subsidence of seven miles implies a crust of a 
paratively great strength, or, in other words, of ) 
thickness. Indeed, if wo compare this inferred subsidenM 
in the Siluri-tn period, with such el<jvations and depresidcna 
as our existing continents and oceans display, v.e see no 
evidence that the Earth's crust was appreciably thinner 
then than now. What are the implications ? If, as geolo 
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gista generally admit, tlie Earth's crnat Las resulted from 
tbnt Blow cooling which ia even still going on — if we see no 
Bigii that at the time when the earliest Cambrian strata 
wero formed, this crust was appreciably thinner than now ; 
we are forced to conclude that the era during which it 
acquired that great thickness possessed in the Cambrian 
period, was enormous as compared with the interval be- 
tween the Cambrian period and our own. But during the 
inoaloulable aeries of epochs thus inferred, there existed an 
ocean, tides, winds, waves, rain, rivers. The agencies by 
which the denudation of continents and filling np of scaa 
have all along been carried on, were as active then as now. 
Endtesa successions of strata must have been formed. And 
when we ask — Where are they ? Nature's obvious reply 
is — ^I'hey have been destroyed by that igneous action to 
whioh BO great a part of our oldest -known strata owe their 
fiision or metamorphosis. 

Only the last chapter of the Earth's history has come 
down to us. The many previous chapters, stretching back 
to a time immeasurably remote, have been bunit ; and 
with them all the records of life we may presume they con- 
tained. The greater part of the evidence which might 
have served to settle the Development- controversy, is for 
over lost ; and on neither side can the arguments derived 

I from Geology be concluHve. 

I ** But how happen there to be such evidences of pro- 
grcsdon as esiat ? " it may be asked, " How happens it 
that, in ascending from the most ancient strata to the most 
recent strata, wo do find a succession of oi^anic forms, 
vhich, however irregularly, carries us from lower to high- 
" This question seems difficult to answer. Nevertho- 

Lless, there is reason for thinking that nothing can be safely 
■inferred from the apparent progression here cited. And 

f Ibe illustration which shows as much, will, we believe, also 

I Aow how little trust is to be placed in certain geological 
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generalizaliona that appear to be well CBtabUsbed. Witb 
this sotnewbat elaborate iJluslralion, to whicb we now pass, 
our criticiBins may filly conclude. 

Let ns suppose that in a region now covered by wide 
Dcean, there begins one of those great and gradual up- 
heavals by which new continents are formed. To be pr^ 
ciae, let us say that in the South Pacific, midway between 
New Zealand and Patagonia, the sea-bottom has been 
little by little thrust np towards the surface, and is about 
to emerge. What will be the successive phenomena, 
geological and biological, which are likely to occur before this 
emerging sea-bottom has become another Europe or Asia ? 

In the first place, such portions of the incipient land as 
are raised to the level of the waves, will be rapidly denud- 
ed by thorn : their soft subalanco will be lorn op by the 
breakers, carried away by the local current'), and deposited 
in neighbouring deeper water. Successive small upheaval! 
will bring new and larger aieaa within reach of the waves ; 
fresh portions will each time be removed from the surfaces 
previously denuded; and further, some of the newly-form- 
ed strata, being elevated nearly to the level of the water, 
will be washed away and re-deposited. In course of time, 
the harder formations of the upraised sea-bottom will bo 
uncovered. These being less easily destroyed, will renvun 
permanently above the surface ; and at their margina will 
arise the usual breaking down of rocks mto beach-sand and 
pebbles. While in the slow process of this elevation, going 
on at the rate of perhaps two or three feet in a centurv, 
most of the sedimentary deposits produced will be again 
and again destroyed and reformed ; there will, in those ad- 
jncont areas of subsidence which accompany areas of elevO' 
tion, be more or less continuous successions of sedimentary 
deposits. 

And now what will be the character of these new strstaT 
They will necessarily contain scarcely any traces of lilb 
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The deposilfl tbat liad previously been slowly formed al tlifc 
bottom of tbis wide ocean, would be Bprinkled with fossiU 
of but few Bpecies. Tbe oceauic Fauna is not a rich one ; 
its hydrozoa do not admit of preservation ; and tbo hard 
parts of its few kind3 of molluscs and cruataccana and in- 
sects are mostly fragile. Hence, when the ocean-bed wa> 
here and there rMsed to the surface — when its strata ol 
sediment with their contained organic fragments were torn 
np and long washed about by the breakers before being re- 
deposited — when the re-depoaita were again and again sul}- 
ieot to this violent abrading action by subsequent small ele- 
vations, as they would mostly be ; what few fragile organic 
remjuns they contained, would be in nearly all cases destroy- 
ed. Thus Buch of the firsUformed strata aa survived the 
repeated changes of level, would he practically " azoic ; " 
like the Cambrian of our geologists. When by the wasli- 
ing away of the soft deposits, the hard sub-strata had been 
exposed in the shape of rocky islets, and a footing had thus 
been fhrniahed, the pioneers of a new life might he expect- 
ed to make their appearance. What would they bo? 
Not any of the surrounding oceanic species, for these are 
not fitted for a littoral life ; but species flourishing on some 
of the far-distant shores of the Pacific. Of such the firat 
to establish themselves would bo sea-weeds and zoophytes : 
both because their swarming sporea and gemmulea would 
b« the moat readily convoyed with safety, and bccauac when 
csaveyed they would find fit food. It is true that Cirrhi- 
peds and Lamellibrancha, aubeisting on the minute creatures 
Thich everywhere people the sea, would also find fit 
food. 

But passing over the fact that the germs of such higher 
forms are neither so abundant nor so well fitted to bear 
long voyages, there is the more important fact that the m- 
"s arising from these germs can reproduce only sex- 
ui that this vastly increases the obstacles to the es- 




tabliabment of tlaetr races. The chancea of early colo 
tionarcimmcnsely in favour of species whicb, multiplying' 
agamogencsis, can people a whole ehore from a singie genu ; 
and immensely against species wbioti, multiplyiog only by 
gamogenesis, must bo introduued in conaderablo nnmben 
that soide may survive, meet, and propagate. Thus v& in< 
fer that the eafliest traces of life left in the sedimentary de- 
posits near these new sborea, will be traces of life as bumble 
. as that indicated in ihe most ancient rocks of Great Brit- 
ain and Ireland. Imagine now that the processes wo have 
briefly indicated, continue — that the emer^g lands become 
wider in extent, and fringed by higher and more varied 
elioros; and that there still go on those ocean-currenU 
which, at long intcrvnls, convey from far distant shores 
immigrant forms of life. What will result? Lapse of 
time will of course favour the introduction of such n«w 
forms : adraittiug, as it must, of those combinations of fit 
conditions, which, under tbo law of probabilities, can eoonr 
only at very distant intervals, Moreover, the !ocre&»ng 
area of the islands, individually and as a gronp, implioft io- 
crea^iig length of coast ; fi-om which there foUows a longer 
line of contact with the streams and waves that bring drill* 
ing masses ; and, therefore, a greater chance lliat germs of 
fresh Ufe will be stranded. 

And once more, the comparatively-varied shores, pre- 
senting physical conditions that change from niilo to mile, 
will famish suitable habitats for more n 
So that as the elevation proceeds, three causes conspin 
introduce additional marine plants and animals. 

classes will the increasing Fauna he for a long period i 

lined ? Of course, to classes of which iudividnals, or tfa^ 
germs, arc most liable to be carried far away tram thcimatira 
shores by floating sea-weed or driflrwood ; to classes wbioll 
are also least likely to perish in tnuic^t, or from change p( 
male; and to those which can best subsist aroond i 
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comparativclj bare of life. Evidently, then, corals, annelids, 
inferior moUuscs, and ornstacenna of low grade, will chiefly 
conatitute the early Fauna. The largo predatory members 
of these classes, will bo later in establishing themselves ; 
both because the new shores must first become well peo- 
pled by the creatures they prey on, and because, being 
more complex, they or their ova must be less hkely to 
Btirvrvo the journey, and the change of conditions. 

We may mfer, then, that the strata deposited nest after 
the almost " azoic " strata, would contain the remains of 
uiTertebrata,aIHeilto thosefound near thcsboresof Australia 
and South America. Of such invertebrate remains, the low- 
er beds would furnish comparatively few genera, and those 
of relatively low types ; while in the upper beds the num- 
ber of genera would be greater, and the types higher ; just as 
among the fossils of our Silurian system- As this great geolo- 
^c change slowly progressed through its long history of 
earthquakes, volcanic disturbances, minor upheavals and su1>- 
sidences — as the extent of the archipelago became greater 
and itssmalterislandscoalesccdintolarger ones, while its coast 
line grew still longer and more varied, and the neighbonring 
Heamorethicklyinhabited by inferior forms of life; the lowest 
division of the vertcbrata would begin to be represented. 
In order of time, fish wonld naturally come after the lower 
invertebrata : both as being less likely to have their ov.i 
transported across the waste of waters, and as requiring 
for their subsistence a pre-existing Fauna of some devel- 
opment. They might be expected to make their appearance 
along with the predaccous crustaceans ; as they do in the 
nppermost Silurian rocks. 

And here, too, let na remark, that as, during this long 

fpoch we have been describing, the sea would have made 

great inroads on some of the newly raised lands that bad 

remained stationary ; and wotdd probably m some piRcea 

' tmve reached masses of igneous or metamorphic rocks- 
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there might, in course of time, arise by the 
an<] denudation of such rocks, local deposits coloured 
oxido of iruu, like our Old R<:d Sandstone. And in thi 
deposits might be liuricd the remains of the fish then peo 
pling the neighbi 

Meanwhile, how would tho svirfuces of the npheared 
masses be occupied ? At first their deserts of naked roi ' 
and pebbles would bear only the humblest forms of veget 
life, such as we find in grey and orange patches on oar 
own rugged mountain sides ; for these alone conld floarish 
on such surfaces, and tbeir spores would be the most reaii- 
ily transported. When, by the decay of such protophytes, 
and that decomposition of rock effected by them, there 
had resulted a fit habitat for mosses ; these, of which the 
germs might be conveyed in drifted trees, would begin to 
spread. A soil having been eventually thus produceil. It 
would become possible for plants of higher organiEaiiou to 
liud roothold ; and as in the way we have described the 
archipelago and its constituent islands grew larger, 
had more multiplied relations with winds and waters, si 
higher plants might be expected ultimately to have Um 
seeils transferred from the nearest lands. After sometl 
like a Flora had thus colonized the surface, it wonli] 
come possible for insects to exist ; and of air-breath io]^ 
creatures, insects would manifestly be among the first to 
find their way from elsewhere. 

As, however, terrestrial orgsuisras, both -vegetal and 
animal, are much less likely than marine organisms to sur- 
vive the accidents of transport from distant shores ; k ift 
clear that long after the sea surrounding these new landci 
uad acquired a varied Flora and Fauna, the lands them- 
selves wotdd still be comparatively bare ; and thus that the 
early strata, like our Silurians, would afi'ord no traces of 
terrestrial life. By the time that large areas had been 
raised above the ocean, wo may fairly sapposo a Iiixurianti 
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vegetntion to liave been acquired. Under what circum- 
stances are wo likely to find this vegetation fosailizod? 
Ijarge surfiices of land imply large rivers with their accora- 
pnnying deltas ; and arc liable to have lakoa and swamps 
These, as we know from extant coses, are favourable U 
rank vegetation ; and afford the conditions needful for pre- 
serving it in the shape of coal-beds. Observe, then, that 
while in the early history of such a continent a carbonif- 
erous period could not occur, the occurrence of a carbonif- 
erous period would become probable after long-continued 
npheavala had uncovered large areas. As in our own sedi- 
mentary aeries, coal-beds wonld make their appearance only 
after tfacro had been enormous accamulations of earlier 
Btrata charged with marine fossils. 

Let us ask next, in what order the higher forma of ani- 
mal life would make their appearance. We have seen how, 
in the succession of marine forms, there would bo some- 
thing like a progress from the lower to the higher ; bring- 
ing us in the end to prodaccous molluscs, crustaceans, and 
fish. What are likely to succeed fiab ? After marine crear 
tnres, those which would have the greatest chance of sur- 
viving the voyage would bo amphibious reptiles : both be- 
cause they are moro tenacious of life than higher animals, 
and because they would bo less completely out of their 
element. Such reptiles aa can live in both fresh and salt 
water, like alligators ; and such as aro drifted out of tlio 
mouths of great rivers on floating trees, as Humboldt says 
the Orinoco alligators are ; might be early colonists. 

It is manifest, too, that reptiles of other kinds would 
bo among the first vertebrata to people the new continent. 
If we consider what will occur on one of those natural 
rafts of trees, soil, and matted vegetable m.itter, sometimes 
Bwept out to sea by such currents as the Mississippi, with a 
miscellaneous living cargo ; we shall see that while the 
mctive, hot-blooded, highly-organized creatnres will soou 
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Jio of Btarvalioa and exposure, tlic inert, cold>bloodcd 
ones, wlilcli cao go long without food, will live perliaps for 
weeks ; aod so, out of the chances from time to time o& 
onning during long periods, reptiles will bo the first lo get 
safely landed on foreign shores : as indeed they are even 
now known sometimes to be. The transport of mammalia 
being comparatively precarious, must, in the order of prob- 
ability, be longer postponed ; and would, indeed, be an- 
likely to occur until by the enlargement of the new coDti- 
nent, the distances of its shores from adjacent lands hftd>, 
been greatly diminished, or the formation of intervenj 
islands had increased the chiinces of survival. 

Assuming, however, that the facilities of irnmigratioii 
had become adequate ; which would be the first mammals 
to arrive and live ? Not large herbivores ; for they would 
bo Boon drowned if by any accident carried 
Not tbo carnivora ; for these would lack appropriate fo< 
even if they outlived the voyage. Small quadrupeds 
qnenting trees, nnd feeding on insects, would bo those moat 
likely both to be drifted away from their native lands and 
to find fit food in n new one. Insectivorous mammals, lifce 
in size to those found in the Trias and the Stoneaficid slate, 
might naturally bo looked for as the pioneers of the higher 
vertebrata. And if we suppose the facilities of communl. 
cation to bo again increased, cither by a farther shallowitig. 
of the intervening eea and a consequent multiplication 
islands, or by an actual junction of the new continent wil 
an old one, through continued upheavals ;*we should finally 
have an infiux of the larger and more perfect mammals. 

Nov rude as is this sketch of a process that would bg 
extremely elaborate and involved, and open na some of its 
propositions are to criticisms which there -9 no space b«r»; 
to meet ; no one will deny that it represents aomelhing lil 
the biologic history of tho supposed new continent. 
tails apart, it is manlfi'St that simplo organisms, able IOn 
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UDder iimpio conditions of life, would hs the first 
successful immigrauta ; and t!iat more complex organisms, 
needing for their existence the fulfilment of more complex 
couditioDB, would afterwards cstabliijh themselves in some- 
thing like an ascending succession. At the one estremo 
we see every facility. The new individuals can be con- 
veyed in the shape of minute germs ; lliese are inlimte in 
their numbers ; they are diffused in the sea ; they are per- 
petually being carried in all directions to great distances 
by ocean-currents ; they can survive such long journeys 
uubarmed ; tbcy can find nutriment wherever they arrive ; 
and the resulting organisms can multiply asexually with 
great rapidity. 

At ihe other extreme, we see every difEcnlty. The 
dew individuals must be conveyed in their adult forms ; 
their numbers are, in comparison, utterly insigniGcant ; 
they live on land, and are very unlikely to be carried out 
to sea ; when so carried, the chances are immense against 
their escape from drowning, etarvatloa, or death by cold ; 
if tbey survive the transit, tiiey must have a pre-existing 
Flora or Fauna to supply their spei^al food ; ihoy require, 
also, tho fulfilment of various other physical conditions; 
imd niilesa at least two individuals of different sexes are 
safely landed, the race cannot bo established. Manifestly, 
then, the immigration of each sucooasively higher order of 
organisms, having, from one or other additional condition 
to bo fulfilled, an enormously- in creased probability against 
it, would natur.illy be separated from the immigration of a 
lower order by some period like a geologic epoch. 

And thus the successive sedimentary deposits formed 
while this new continent was undergoing gradual elevation, 
would seem to furnish clear evidence of a general progress 
in the forms of life, Tliat lands thus raised up in the midst 
of a wide ocean, would first give origin to unfosuliferous 
strata ; next, to strata cont.iining only the lowest marine 
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forms ; next, to strata coDtaiDing bigbcr mariDe forms, afl- 
oending finally to fish ; and that the strata above thei 
would contaiu reptiles, then small mammals, then grert I 
mammals ; seems to us to be ilemonstr^hle from the knowi 
laws of or^nic life. 

And if the succession of foEsils [iresenied hy the stnita.1 
of this BiLppoeed new continent, would thus simulate thai 
succession presented by our own Bcdimentary series; muBfJ 
we not say that our own sedimentary series very possibly 
records notbmg more than the phenomena accompanyin 
ono of those great upheavals ? We think tliis most I 
considered not only possible, but highly probable : har- * 
monizing as it docs with the unavoidable conclusion before 
pointed out, that geological changes most have been going 
on for a period immeasurably greater than that of which 
we have records. And if the probability of this conclu- 
sion bo admitted, it must bo admitted that the facta of 
PaliBODtology can never suffice cither to prove or disprov« 
the Development Hypothesis ; but that the most they c 
do is, to show whether the last few pages of the Earth'q 
biologic history are or are not in harmony with this hy-i 
potbews — whether the existing Flora and Fauna can or a 
not be affiliated upon the Flora and Fauna of the moat t> 
cent geolo^c times. 



THE DEVELOPMENT HYPOTHESIS. 



IN a debate upon iho deyelopment hypolhea 
rated to me by a friend, o 



I, lately uar 
e of tbe disputants vas de- 
scribed as arguing, tbat as, in all our experience, we know 
no sncli phenomeDon aa tranamntation of species, it is qd- 
philoBopbical to ossumo that transmutation of Bpecies e\ci 
tikes place. Had I been present, I think that, passing over 
his assertion, which is open to cnticiaoi, I should hava re- 
plied that, as in all our expcrieDco we have never known a 
species created, it was, by his own showing, onphilosophical 
to assume tbat any species ever had been created. 

Those who cavalierly reject the Theory of Evolution, oa 
not adequately supported by facts, seem quite to forget 
that their own theory is supported by no facts at all. Like 
the majority of men who are bom to a given belief, they 
demand the moat rigorous proof of any adverse belief, but 
assDme that their own needs none. Ilere we find, scattered 
over the globe, vegetable and animal organisms numbering, 
of the one kind (according to Humboldt), some 320,000 
species, and of the other, some 2,000,000 species (see Car- 
penter) ; and if to these we add the numbers of animal and 
vegetable spcciea that have become extinct, we may safely 
estimate the number of species that have existed, and aro 
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existing, on tbe Enrtb, at not less than teri tnHliona. Wefl, 
which is the most rational theory aboat these ten milliona 
of spedes? Is it most likely that there bare been ten mil- 
lions of special creations ? or is it most likely that by cod- 
tJnunl modifications, due to change of circamstuncca, ten 
milliona of Tarieties have been produced, as varieties are 
being prodaccd still? 

Doubtless many will reply thst they can more easily 
conceive ten millions of epecial creations to have taken 
place, than they can conceive that leh millions of varieties 
have arisen by Biiccessive modificalions. All such, howev- 
er, will find, on inquiry, that they are mider an illusion. 
This ia one of the many cases in which men do Dot really 
bcliei-c, but rather bdtcve they believe. It is not thai they 
can truly conceive ten millions of special creations to have 
taken place, bnt that they think they can do so. Careful 
introspection will show them that they have never yet real- 
i«od to themselves the creation of even one species. If 
they have formed a definite conception of the process, lei 
ihera tell ns Low a new epccios ia constructed, and how it 
makes its appearance. Ia it thrown down from the clouds f 
or must we hold to the notion that it struggles ap out of 
the ground ? Do its limbs and viscera rush together from 
all the points of the compass ? or must we receive the old 
Hebrew idea, that God takes clay and moulds a new crea- 
ture P If they say that a new creature is produced in none 
of these modes, which are too absurd to be believed ; then 
they are required to describe the mode in which a new 
creature may bo produced — a mode which does not seem 
absurd : and sach a mode they will find that they neither 
have concaved nor can conceive. 

Should the behevers in special creations consider it un- 
fair thus to call upon them to describe how special creations 
take place, I reply, that this is far less than they demand 
from the supporters of the Development Hypothesis. Hugr a 



ai'O myrely asked to point out a conceivable mode. On the 
otLor hand, they ask, not simply for a coneehable mode, 
but for the actual mode. They do not say — Show us bow 
this may tako place ; bat they say — Show us how this doea 
take place. So far from its being unreasonable to put tho 
above question, it would bo reasonable to ask not only for 
^possible mode of special creation, but for an aacertained 
mode ; aeemg that this is no greater a demand than they 
niako upon their opponents. 

And here we may perceive how much more defensible 
the new doctrine is than the old one. Even could the sup- 
porters of tho Development Hypothesis merely show that 
the ongin.ition of species by the process of modilicMtion is 
oonceivable, they would be in a better position than lUeir 
o]'iionent8. But they can do much more than this. They 
can show that the process of modification has effected, and 
is effecting, decided changes in all organisms subject to 
modifying induences. Thongh, from the impossibility of 
getting at a sufficiency of facts, they arc nnablo to trace 
tho many phases through which any existing species has 
passed in arriving at its present form, or to identify tlio in* 
lluences which caused the successive modifications; yet, 
tlicy can show that any existing species — animal or vegeta- 
ble — when placed under conditions different from its pre- 
vious ones, immediately begins to undergo certain ehanget 
of structure Jilting it for the neio conditiom. They can 
show that in snccesaive generations these changes continue, 
nutil ultimately tho new conditions become the natural 
ones. They can show that in cultivated plants, in domesti- 
cated animals, and in tho several races of men, such altora- 
• tions have taken place. They can show thai the degrees 
of difference so produced are oflen, as in dogs, greater than 
tliose on which distinctions of species are in other cases 
founded. They can show that it is a matter of dispute 
vhntbcr (ome of these modified forms are varieties or sepa- 
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rate speotesL They can show', too, that the changes dulj 
lakmg place in oarsclves — the focility thqt attends long 
prscUce, and the loss of Aptitude that begins when practice 
ceases — the strengthening of passions habitually gratified, 
and the weakening of those habitually curbed— the devel- 
opment of every faculty, bodily, moral, or intellectual, ac- 
cording to the use made of it — are all explicable on ihia 
same principle And thus they can show that througbout 
all organic nature there is at work a modilying influence 
of the kind they assign as the cause of these specific difier- 
ences : ati influence which, though slow in its action, does, 
in time, if the circumstances demand it, produce marked 
changes — an influence which, to all appearance, would pro- 
duce in the millions of years, and under the great Tarictiea 
of condition which geological records imply, any aroonnc 
of change. 

Which, then, is the most rational hypothesis V — that 
special creations which has neither a fact to support it 
is even definitely conceivable ; or that of modificati( 
whieh is not only definitely conceivable, but is countcnan< 
by the habitudes of every existing organism f 

That by any series of changes a protozoon should evei 
become a mammal, seems to those who are not familiar 
with zoology, and who have not seen how clear becomes 
the relationship between the simplest and the most com- 
plex forms when intermediate forms are examined, a very 
grotesque notion. Habitually looking at things rather ia 
their statical than iu their dynamical aspect, they nevei 
reaUze the fact that, by small increments of modifloatton, 
any amount of modification may in time be generated. 
That surprise which they feol on finding one whom they 
last saw as a boy, grown into a man, becomes incredulity 
when the degree of change is grealer. Keverthelesa, abiiD- 
dant instances are at liand of the mode in which we may 
pass to tlio most diverse forms, by insensible gradation^- 
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Arguing tlie matter some time since with a learned pro- 
li'saor, I illustrated my position thus: — You admit that 
there ia no apparent relationship between a circle and an 
hyperbola. The one ia & finite curve ; the other is an in- 
finite one. All parts of tbe one are alike ; of the other no 
two parts are alike. Tbe one incloses a space ; the other 
will not inclose a space though produced for ever. Tet 
opposite as are these curves in al! their properties, they 
may be connected together by a series of intermediate 
curves, no one of which differs from the adjacent ones in 
any appreciable degree. Thus, if a cone be cut by a plane 
at right angles to its axis we get a circle. If, instead of 
being perfectly at right angles, tbe plane subtends with the 
axis an angle of 89° 59', we have an ellipse, whicli no hu- 
man eye, even when ^ded by an accurate pdr of compasses, 
can distinguish from a circle. Decreasing tlie angle min- 
ute by minute, the ellipse becomes first perceptibly eccen- 
tric, then manifestly so, and by and by acquires so im> 
mensely elongated a form, as to bear no recognisable re- 
semblance to a circle. By continuing this process, the 
ellipse passes insensibly into a parabola ; and ultimately, by 
still further diminishing the angle, into an hyperbola. Now 
here we have four different species of curve — circle, ellipse, 
parabola, and bypevbola — each having its peculiar proper- 
ties and its separate equation, and the first and last of which 
are quite opposite in nature, connected together as mem- 
bers of one series, all producible by a single process of in- 
senuble modification. 

But the bhndncss of those who think it absurd to sup- 
pose that complex organic forms may have arisen by suc- 
cessive modifications out of umple ones, becomes astonish- 
ing when we remember that complex organic forma are 
daily being thus produced. A tree difiers from a seed 
immeasurably in every respect — in bulk, in structoro, in 
colour, iu form, in specific gravity, in chemical composition : 
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differs 80 greatly that no viaible resemblance of any kind 
can bo pulnteil out between them. Tot is tbe one cbaDgcd 
in tbe course of a fuw years into the otbcr : changed so 
gradually, that at no moment can H be aaid — Xow the 
seed ceases to be, and the tree exists. What can bo more 
widely contrasted than a newly-bom child and tbe small, 
semi-transparent, gelatinous ephernle constituting the hu- 
man ovum ? The infant is so complex in strnctaro that a 
cyclopedia is needed to describe its constituent parts. 
The germinal ve^clo is so simple that it may be defined in 
a line. Nevertheless, a few naonths suffice to develop the 
one out of the other ; and that, too, by a scries of modifi- 
cations so small, that wero the embryo examined at sncces- 
sive minutes, even a microscope would with difficulty dis- 
close any sensible changca. That the uneducated and the 
ill-edncatcd should think tbe hypothec that all races of 
beings, man inclusive, may in process of time have been 
evolved from the simplest monad, a ludicrous one, is not to 
be wondered at. But for the physiologist, who knows that 
every individual being is so evolved — who knows further, 
that in tbcir earliest condition the germs of .ill plants and 
animals whatever are so ^milar, "that there is no appreda- 
ble distinction amongst them which would enable it to be 
determined whether a particular molecule is the germ of a 
conferva or of an oak, of a zoophyte or of a man ; " • — for 
lum to make a difficulty of the matter is inexcusable. Sure- 
ly if a single cell may, \»hen subjected to certain influonces, 
become a man in the sp.tce of twenty years ; there is 
nothing absurd in the bypotbesis that under certain other 
inflncnces, a cell may in the course of millions of years 
give origin to the human race. The two processes are 
gcnerically the same ; and differ only in length and com- 
plexity. 

We have, indeed, in the part taken by many ecicuti£a 
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men in this controTcrsy of " Law versus Jliracle," a good 
illuatraCioii of the tcnactoas vitality of auperstitions. Ask 
one of our leading geologists or jihysiologii^ta whether he 
believca in the Mosaio account of the creation, aod he will 
take the qncstion aa nest to an insult. Either he rejects 
the narrative entirely, or nnderstands it in eome vague 
non-natural sense. Yet one part of it ho unconsciously 
adopts ; and that, too, literally. For whence has he got 
this notion of " special creations," which he thinks so 
reasonable, and fights for so vigorously? Evidently ho 
can trace it back to no other source than this myth which 
he repudiates. He has not a single &ct in nature to quote 
in proof of it; nor is he prepared with any chcun of abstract 
reasoning by which It may be established. Catechise him, 
and he will be forced to confess that the notion waa put into 
hia mmd ia childhood as part of a story which be now 
thinks absurd. And why, after reJRCting all the rest of this 
story, he should strenuously defend this last remnant of it 
aa though he bad received it on valid authority, 
be puzzled to say. 
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^ni JAMES MACINTOSH got great credit for th« 
(aying, lliat " conatitutions aie not made, but grow." 
r *I:i7, the most eigaificatit thing about tbis saying i^ 
that it waa ever thought so siguifie.int. As from the sor- 
prise displayed by a man at some lUmiliar fact, yon m%y 
judge of bis general culture; so from the admiration 
which an ago accords to a new thou{;ht, its avcrago dcgr«e 
of enlightenment may be inferred. That this apophthegm 
of Mauintosh should have been quoted and re-quoted as it 
baa, shows how profound has been the ignorance of aocikl 
science. A Bmall ray of trutli has seemed brilliant, u a 
distant rushlight looks like a star iu the surrounding dark- 
tiesa. 

Such a conception could not, indeed, full to be startling 
when let fall in the midst of a aj-fitem of thought to which 
it waa utterly alien. Universally in Macintosh's day, things 
were explained on the hypothesis of manufacture, rathi 
than that of growth : as indeed they are, by the majorit] 
in our own day. It was held that the planets were Bev< 
ally projected romid the sun from the Creator's hand ; with 
exactly the velocity required to balance the aun's altrao- 
tion. The formation of the Earth, the separation of 
from lanii, the production of animals, were mechani< 
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w^i'ks from ivliich God rested as a labourer rests. Man 
was Biipposed to be moulded after a manner somewhat akin 
to that in whicb a modeller makes a clay-figure. And of 
course, in harmony witb sucli ideas, societies wero tacitly 
assamcd to be arranged tbua or thus by direct interposition 
of Providence ; or by the regulations of Jaw-makers; or by 
both. 

Yiit that Bocietiea are not artificially put together, In a 
truth eo raanifest, that it seems wonderful men should have 
ever overlooked it. Perh.ips nothing more clearly shows 
the small value of historical studies, as they have been 
commonly pursued. Ton need but to look at the changes 
going on &Toiind, or observe social organization in its load- 
ing peculiarities, to see that these are neither supernatural, 
nor are determined by the wills of individual men, as by 
implication historians commonly teach ; but arc consequent 
on general natural causes. The one case of the division of 
labour suffices to sliow this. It has not been by command 
of any ruler that some men have become manufacturei-s, 
while others have remained cultivntors of the soil. In 
Lanc.tsbire, millions have devoted themselves to the making 
of cotton-fabrics ; in Yorkshire, another million lives by 
producing woollens; and the pottery of Staffordshire, the 
cutleryof Sheffield, the hardware of Birmingham, severally 
occupy their hundreds of thousands. These are large 
fects in the structure of English society ; but wo can as- 
cribe them neither to miracle, nor to legislation. It is not 
by " the hero as king," any moro than by " collective wis- 
dom," that men have been segregated into producers, 
wholesale distributors, and retail distributors. 

Tlie whole of our industrial organization, from its main 
ODllines dovm to its minutest details, has become what it 
IB, not simply without legislative guidance, but, to a con- 
Hderable extent, in spite of legislative hindrances. It has 
the pressure of human wants and activitica, 
17 
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Wliile each dlizea has been pursuing his individual wel 
fare, and none takiug thought nbout division of labour, or, 
indeed, conscioua of iho need for it, division of labour has 
yet been ever becoming more complete. It has been doing 
tliia slowly and silently : scarcely any having observed it 
nntil quite modem timen. By steps so small, that ycnr 
after year the industrial arrangcmenU liavc seemed to men 
just what they were before — by changes as insensible as 
those through which a seed passes into a tree ; society has 
become the complex body of mutually-dependent workers 
which we now see. And this economic organization, mark, 
is the oll-essential organization. Through the combioatiou 
thus spontaneously evolved, every citizen is suppUed with 
daily necessaries ; while he yields some product or aid to 
others. That we are severally alive to-day, wo owe to the 
regular working of this combination during the past week; 
and could it be suddenly abolished, a great proportion of 
us would be dead before anothei" week ended. If these 
most conspicuous and vital arrangcmcnta of our social 
structure, have arisen witliont the devising of any one, but 
through the individual efforts of citizens to satisfy llic-ir 
own wants ; we may be tolerably certain that the less im- 
portant arrangements have similarly arisen. 

" But surely," it will be said, " the social changes d' 
rectly produced by law, caunot be classed as epoataneou^ 
growths. When parliaments or kings order this or that 
thing to be done, and appoint officials to do it, the process 
is clearly artificial ; and society to this extent becomes a 
manufacture rather than a groivlh." No, not ctoq theso 
changes are exceptions, if they be real and permanent 
changes. The true sources of such changes lie deeper 
l|jan the acts of legislators. To take first the simplest 
iustance. We all know that the enactments of represent- 
ative governments ultimately depend on the natiooal 
will ; they may for a time be out of harmony with it, t 
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erontnally thoy must conform to it. And to say that the 
national will finally delerniines them, is to say that they 
reBult from the average of individual desires ; or, in 
other ivordB — from the average of individnsil natures, A 
law BO initiated, therefore, really grows out of the popular 
character. 

In the case of a Government representing a domiuaric 
class, the same things holds, though not so manifestly. 
For the very existence of a cl.isa monopolizing all power, is 
due to certain sentiments in the commonalty. But for the 
feeling of loyalty on the part of retainers, a feudal system 
could not exist. We see in the protest of the Highlanders 
against the abolition of heritable jurisdictions, that they 
preferred that kind of local rule. And if to the popular 
nature, must thus be ascribed the growth of an irresponsi- 
ble ruhng class j then to the popular nature must be as- 
cribed the social arrangements which that class creates in 
the pursuit of its own ends. Even where the Government 
is despotic, the doctrine Btill holds. The character of the 
people is, as before, the original source of this political 
form; and, as we have abundant proof, other forms sud- 
denly created will not act, but rapidly retrograde to the 
old form. Moreover, such regulat'ons as a despot makes, 
if really operative, are so because of their fitness to the 
social state. Hia acta being very much swayed by gen- 
eral opinion — by precedent, by the feeling of hia nobles, 
his priesthood, hia army— are in part immediate results 
of the national character ; and when they are out of har- 
mony with the national character, they are soon pi'actically 
abrogated, 

Tlie failure of Cromwell permanently to establish a new 
social condition, and the rapid revival of suppressed institu- 
tions and practices after hia death, show how powerless is 
a monarch to change the type of the society he govorns.. 
He may disturb, he may retard, or he may aid the natural 
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process of organization ; but the general coaree of thia 
process b boyond his control. Nay, more tban tbis is true, 
Those who regard the blstories of societiea as the hiatoriea 
of their great men, and think that these great men shape 
the fates of their aocjetiea, overlook the truth that snch 
great men aro the products of their societies. Without cer- 
tain antecedents — without a certain average national char- 
acter, they could neither have been generated nor coiiM 
have had the culture which formed them. If their society 
is to some extent re-moulded by them, they were, both 
before and after birlh, moulded by their society — were the 
results of all thoao ittfluencea which fostered the ancestral 
character they inherited, and gave their own early bias, their 
creed, morals, knowledge, aspirations. So that such sodil 
changes as are immediately traceable to individuals of un- 
usual power, are still remotely traceable to the social causos 
which produced these iodividoals, and hence, from the 
highest point of view, such social changes also, are parts 
of the general developmental process. 

Thus th.it which is bo obviously true of the indostrial 
Btructuro of society, is true of its whole strncture. The fJict 
that " constitutions are not made, but grow," is simply a 
fragment of the much larger fact, that under all its asjiccU 
and though all its raraiGcalions, society is a growth and not 
a manuGtcture. 



A perception lliaL there exists eomo analogy betwi 
tlie body politic and a living individual body, was ei 
reached ; and from tjmo to time re-appeared in literature. 
But this perception was necessarily vague and more or 
less fanciful. In the absence of physiological science, anJ 
especially of those comprehensive generalizations which it 
has but recently reached, it was imjiossible to discern tho 
real parallelisms. 

The central idea of Pluto's model Republic, 
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rf3]K)n Jcncc between the parts of a society and the faculties 
of the human mind. Classifying these faculties under the 
heads of Reason, Will, and Passion, he classifies the mem- 
bers of his ideal society under what he regards as three 
analogous heads : — councillors, who are to exercise govern- 
inent; military or executive, who aro to fulfil their behests; 
and the commonalty, bent on gain and selfish gratification. 
In other words, the ruler, the warrior, and the craftsman, 
are, according to him, the analogues of our reflective, voli- 
tional, and emotional powers. Now even were there truth 
in the implied assumption of a parallelism between the 
Btructure of a aocicty and that of a man, this classification 
would bo iadefensible. It might more truly be contended 
that, as the military power obeys the commands of tho 
Government, it is tho Government which answers to tho 
Will ; while the military power is simply an agency set in 
motion by it. Or, again, it might be contended thiit 
whereas the Will is a product of predominant desires, lo 
which the Reason serves merely as an oyo, it is the crafts- 
men, who, according to tho alleged analogy, ought to bo 
tho moving power of tho warriors, 

Uobbes sought to establish a still more definite parallel- 
ism : not, however between a society and the human mind, 
but between a society and the human body. In tho intro- 
duction to tho work in which he dovelopea this conception, 
he says — 

"For by art is creatBil that great Leviatuan called a CoM- 
MOswBALTn, or Statb, in Latin Civitab, which is but an artificiiil 
man ; tboagli of greater stutitre and strength than the naturul, 
for whose prelection and defence it was Intended, and la which 
the eorereSgnfr/ is an artificial loul, as giving life and motion to 
tho whole body; tho magistratet and olber officer* of judica- 
ture end execution, artificial joints; tcchtJ and punU/tTnent, bj 
vbioh, faRteaed to the seat of the sovereignty, orery joint and 
merober is moved to perfurm his duty, are the tiervet, that do 
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t)ie soma in th<s bodj natora] ; the aeallh and riehca of oil tht 
particular memborg are t!io strength; titlvs pnpaliy liie prople'l 
vi/eli/, iU baainiu ; ro-aiud!ort, hj wtioin all things DcedTQl fur it 
to know are saggesled unto it, are llie memory ; cqttity aDi] la** 
uD arUfictal na»oii and will ; eoneerJ, health; tcdition^ Mictnai ; 
eieiltear, death." 

And Hobbes carries this comparison bo far as xctiu!!; 
to give a drawing of the LeriatliaD — a vast buiDan-$h3{>oiJ 
figure, whose body and limbs are made up of moltltndcs of 
men. Juat noting tbat tbcsQ difTercnt analogies asserted 
liy Piato and Ilobbes, aorvo to cancel eacb other (being, aa 
llioy are, ho completely at variance), WO may say that on 
the whole tlioso of Ilobboa ni'o tho more plausible. Bat 
they aro full of iu consistencies. If tho Bovereignty Is the 
soul of the body politic, how can it be that magistrates, 
who are a kind of deputy-sovereigns, should be cotupai 
to joints? Or, again, how can tho three mental functio 
memory, reason, and will, besioverally analogous, the first l( 
ctmnscllora, who are a class of public officers, aud tho othi 
two to equity and laws, which are not classes of offic« 
but abstractions ? Or, once more, if magistrates are tl 
arlilicial joints of society, how can reward and puntshmCE 
bo its nerves? Its ncrvcB must surely be some claas of 
persons. Reward and punishment must in societies, as in 
individuals, be eonditiona of the nerves, and not the nerves 
themaelvos. 

But the chief errors of these comparisons made by Plato 
and Hobbcs, lie mnch deeper. Both thinkers assume that 
the organization of a society is comparable, not simply to 
the organization of a living body in general, but to the or- 
ganization of the human body in jiarticular. There is no 
warrant whatever for assuming this. It is in no way ij 
plied by the evidence ; and is simply one of those fantn 
which we commonly find mised up with the truths of oj 
speculation. Still more erroneous aro the two concoptioi 
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in tills, that they constmc a society aa an artificiid striic 
tuie. Plato's model republic — his ideal of a healthful body 
politic — is to be consciously put together by men ; just as 
a watch might be: and Plato mauifcatly thinks of societies 
in general aa thus originated. Quito specifically does 
Hobbea express this yieir. "For by art," he says, "ia 
created that great Leviathan called a CoMMoswEALTti." 
And he even goes so far as to comparo the supposed 
social contract, from which a society suddenly originates, 
to the creation of a man by tho divine fiat. Thus tbey 
both fall into tho extreme incoDMstency of ooosidering a 
oommuulty aa similar in structure to a human being, and 
yet as produced in tho same way as aa artificial mechanism 
— in nature, an organism ; iu history, a machine. 

Notwithstanding errors, however, these speculations 
have considerable significance. That snob analogies, crude- 
ly as they are thought out, should have been alleged by 
Plato and Hohbes and many others, is a reason for suspect- 
ing that some analogy exists. The unteuableness of tho 
particular comparisons above instanced, is no ground for 
denying an essential parallelism ; for early ideas are usually 
but vague adumbrations of the truth. Lacking the great 
generalizations of biology, it was, as wo have said, im- 
possible to trace out the real relations of social organiza- 
tions to organizations of another order. We propose here 
to show what are tho analogies which modem science dis- 
closes to us. 

Let ua sot out by succinctly stating tbe points of 
similarity and the points of difference. Societies agree 
with individual organisms in four conspicuous peculiari- 
ties :— 

1. Tliat commencing as small aggregations, they insensi- 
bly augment in mass : some of tliera eventually reaching 
ten thousand times what they originally were. 

2. That while at first so simple in stmctiire as to bp 
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coDSiIcred structureless, they asaume, in the coarse of 
iheir growth, a coDtmuallj-increasing complexity of 
stmclnre. 

3. ThKt though in their early, nndevclopcd sUtcs 
there exists ia them scarcely any mutual dependence of 
parts, their parts gradnally aequirc a mutual dcpendeuce ; 
which becomes at last so great, that the activity and lifo 
of each part is made possible only by the activity and life 
of the rest. 

4, That the life and devtilopment of a society is inde- 
]>cndent of, and far more prolonged than, the Ufo and de- 
velopment of any of its component units ; who are severaOy 
born, grow, work, reproduce, aud die, while the body poli- 
tic composed of them survives generation after generation, 
increasing in mass, completeness of structure, and func- 
lional activity. 

These four parallelisms will appear the more sgnificaul 
the more we coutL-mplalo ihem. While the points sped- 
lied, are points in which societies agree with individual oi> 
ganisms, they arc points in which individual organisms 
agree with each other, and dis^ree with all tilings else. 
In the course of its existence, every plant and animal iu- 
creases in mass, in a way not parallelled by inorganic ob 
jects : even such inorganic objects as crystals, which arise 
by growth, show ns no such definite relation between 
growth and existence as organisms do. The orderly pro- 
gress from ^mplicity to complexity, displayed by bodies 
politic in common with all living bodies, is a characteristic 
which distiuguishes living bodies from the inanimate bodica 
amid which they move. That functional dependence of 
[.arts, which is scarcely more manifest in animals or plants 
than nations, has no counterpart elsewhere. And in no 
'l^g^gste except an organic, or a social one, is there n 
perpetual removal and replacement of parts, joined with a 
continued integrity of the whole. 
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Moreover, sociclics and organisms aro nol onlj alike in 
these peculiarities, in which ihey arc unlike all other 
things ; but the highest societies, like the highest orgiiii 
isms, exhibit them in the greatest degree. We see that 
the lowest animals do not increase to anything like the 
Biiea of the higher ones ; and, similarly, we see that aborigi- 
nal societies are comparatively limited in their growths. 
In complexity, oar large civihzed nations as mnch exceed 
primitive savage tribes, as a vertebrate animal does a 
zoophyte. Simple communities, like simple creatures, 
Lave HO little mutual dependence of parts, that subdinsiou 
or mutilation causes bat little inconvenience; but from 
complex communities, as from complex creatures, yon can- 
not remove any conaderable organ ivilliout producing 
great diatui'bancc or death of the rest. And in societies 
of low type, as in inferior animals, the life of the aggregate, 
often cut short by division or dissolution, exceeds in length 
the lives of tho com2)onent units, very far less than in civi- 
lized communities and superior animals ; which outlive 
many generations of their component units. 

On tho other hand, the leading differences between 
societies and individual organisms are these : — 

I. That societies have no specific external forms. This, 
however. Is a point of contrast which loses much of its im- 
portance, when we remember that throughout the vegetal 
kingdom, as well as in some lower divisions of the aniniid 
kingdom, tho forms are often \erj indefinite — dcfinitoue.sa 
being rather the exception than the rule ; and that they 
are manifestly in part dctei'mincd by surrounding phyucal 
circumstances, as the forms of societies are. If^ too, it 
should eventually be shoivn, as wo believe it will, that the 
form of every species of organism has resulted from the 
fcverage play of tho external forces to which it has been 
subject during its evolution as a species; then, that tho 
external forms of societies sliould depend, as they do, 
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on larroundJiig conditions, will be a further point of 
mnnity. 

2. That though the living tisane wbcrcoi* an indirit 
organism consista, forma a continuoua mass, tbe liring ele- 
ments of a society do not form a continuous mass ; but aro 
more or leaa widely dispersed over some portion of the 
Earth's surface. This, which at first eight appears to be a 
fundamental distinction, is one which yet to a great eilent 
disappears when we contemplate all the &.cla. For, in tbo 
lower divisions of the animal and vegetal kingdoms, there 
arc types of organizatiou much more nearly allied, in this 
respect, to the organization of a sodety, than might be sup- 
posed — types in which the living units essentially compos- 
ing the mass, are dispersed through an inert substance, 
that can scarcely be called living in the full Bonse of the 
word. It is thus with some of the Protococci and with the 
Nostocew, whicli exist as cells imbedded in a visdd matter. 
It is so, too, with the TfialassicolkB — bodies thai are made 
up of differentiated parts, dispersed through an nndifforcnli- 
atod jelly. And thronghout considerable portions of their 
bodies, some of the Acalip/ue exhibit more or less distinct 
ly this type of structure. 

Indeed, it may bo contended that this ia the prii 
form of all organization ; seeing that, even in the htj 
creatures, as in ourselves, every tissue dcvelopes out 
what physiologists call a blastema — an nnorganizcd tbongh 
organizable substance, through which organic points are 
distributed. Now this ia very much the case with 
society. For we must remember that though the 
who make up a society, are physically separate and 
fcattered ; yet that the surl'ace over which they are scatti 
ed is not one devoid of life, but is covered by life of a lower 
order which ministers to their life. The vegetation which 
clothes a country, makes possible the animal life in tl 
country; and only througli its animal and vegetal prodi 
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can such a country support a humaD society. Hence tLe 
mcmbcra of the body politic are not to be regarded aa 
aeparated by intervals of dead space; but aa diffuacd 
iLrough a space occupied by life of a lower order. In our 
conception of a social organism, wo must include all tbat 
lower organic esialence on wbich human eiistence, and 
Uiereforo social existence, depends. And when wo do 
this, we see that the citizens who make up a community, 
may be considered as highly vitalized units surrounded 
by substances of lower YitaJily, from which they draw 
their nutriment: ranch as in the cases above instanced, 
ThuD, when examined, this apparent distinction in great 
part disappears. 

3. That while the ultimate living elcmeota of an indi- 
vidual organism, are mostly fixed in their relative portions, 
those of the Boclal organism are capable of moving from 
place to place, seems a marked disagreement. But here, 
too, the disagreement is much less than would be supposed. 
For while citizens are locomotive in their private capacities, 
they are fixed in their public capacities. As farmers, mon- 
nfacturcrs, or traders, men carry on their business at the 
same spots, often throughout iheir whole lives ; and if they 
go away occasionally, they leave behind others to discbarge 
their functions in their absence. Each great centre of pro- 
duction, each manufacturing toivn or district, continues 
always in the same place ; and many of the firms in such 
town or district, are for generations carried on either by 
the descendants or successors of those who founded thetn. 
Just as in a living body, the cells that make up some im- 
portant organ, severally perform their functions for a time 
and then disappear, leaving others to supply their places ; 
BO, in each part of a society, the organ remains, though the 
persons who eooipose it change. Thus, in social life, aa 
in the lil'e of an animal, the units as well as the larger 
agencies formed of them, are in the main stationary aa 
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respects tbc places whcro they discbarge tb^ir duties au<] 
obtain tlicir sustenance. And bence the pon-er of indivi- 
dual locoruolion doca not practically affect ttie analog:/. 

4. Tbc last and pcrbaps tbc mo^ important (iistii)i 
is, that while in the body of aa aiiiinal, only a special ti 
is endowed with feeling ; iu a society, all tbe members 
endowed with feeling. Even this distinction, bowcver,< 
by no means a complete one. For iu some of the loi 
animals, characterized by the absence of a nervous syst«i 
encb eensitiveuess as exists is possessed by all parts. It 
only in the more organized forms that feeling is monopo- 
lized by one class of tbe vital elements. iToreover, m 
must remember that societies, too, are not witlioat a 
tain difibrentiation of this kind. Though tlie tmita o| 
community are all senalive, yet ihey are so in unequal 
grees. The classes engaged in agriculture and laboriom^ 
occupations in general, are much less susceptible, intelleo- 
tually and emotionally, thau the rest ; and especially leas so 
than the classes of highest mental culture. Still, wo have 
hero a tolerably decided contrast between bodies politio 
aud individual bodies. And it ii one which wo ehouid 
keep constantly in view. For it reminds ua that while 
individual bodies, tbe welfare of all other parts is righ) 
Gubservient to the welfare of tbe nervous Bystem, whi 
pleasurable or painful activities make up the good or i 
of life ; in bodies jwiiiio, tbe same thing Joes not hold, 
holds to but a very slight extent. It is well that the liv< 
of all parts of an animal should be merged in tbe life of tl 
whole ; because tbc whole has a corporate conscioosnciaa 
capable of happiness or misery. But it is not so with » 
society; since its hviug units do not and cannot lose indi- 
vidual consciousness ; and siuce the community as a whol* 
has no corporate consciousness. And this is an everlast- 
ing reason why the welfare of citizens canuot rightly ba 
sacrificed to some supposed benefit of the Stale; bnl 
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wliy, OH the Other hand, the State is to be maiiilainod 
solely for the benefit of citizens. The corporate life must 
here be subservient to the lives of the parts ; instead 
of llie lives of the parts being subaervient to the Mrpo 
rate life. 

Sucli, then, are the points of analogy and the poiuts of 
difference. May we not say that the points of diflercnce 
Borve but to bring into clearer light the points of analogy. 
While compaiisDD makes definite the obvious contrasts be- 
tween organisms commonly bo called, and' the social organ- 
ism ; it ehows that even these contrasts are not bo decided 
as was to bo expected. The indefiniteness of form, the 
discontinuity of the parts, the mobility of the parts, and 
the universal BcnsltivenesB, are not only peculiarities of the 
social organism which have to be stated with considerable 
qualifications ; but they are peculiarities to whicli the in- 
ferior classes of animals present approximations. Tims we 
lind but little to conflict with the all-important analogies 
That societies slowly augment in mass ; that they progress 
in complexity of structure; that at the same time their parts 
become more mutually dependent ; that their living units 
are removed and replaced withoot destroying their in- 
tegrity ; and furtiicr, that the extents to which they dis- 
play these peculiarities are proportionate to their vital ac- 
tivities; are traits that Eouieties have in common with 
organic bodies. And these traits in which they agree with 
organic bodies and disagree with all other things — these 
traits which in truth specially characterize organic bodies, 
entirely subordinate the minor distinctions : suuh distino- 
tiona being scarcely greater than those which separate one 
half of the organic kingdom from the other. The princt' 
pks of organization are the same ; and the diOerences are 
limply differences of application. 

liere ending this general sarvey of the facts which 
iuBtif) the compai-ison of a society to a living body; 
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kt U9 look at Uicm in dct^L Wo sliall find that tlio 
imrallelism becoraoB the more murked Iho more closetjr 
it IS traced. 



The lowest nuimnl ami vogetal forma — Protozoa 
Protophyta — are chiefly inlabitaiits of the watt-r. 1 
are minute bodies, most of wliii;!i are made iDdiridUi 
visible only by the microscope. All of them are extrcmi 
simple in Etructure ; aod some of them, as the ^Ai 
almost struct orelcsa. Mnhipl}-ing, as tbey ordinarily ii 
by the spontaneous dividon of ibcir bodies, tbey prodi 
halves, which may either become quite separate and moi 
nway in dlSbrent directiooH, or may continue attached. 
By the repetition of this process of fission, aggregations of 
various eizcs and kinds are formed. Among the Proto- 
phyta we havo some classes, as the DialomacecB and tli« 
Teaat-plant, in which tbe individuals may be citfacr sep»- 
r.ate, or attached in groups of two, three, four, or more ; 
other classes in which a eousiderable number of individi 
cells m'e united into a thread (Conferoa, MonUia) ; otliei 
in which tbey form a net work (Ilydroilictyon) ; Otbera 
which they form plates ( Ulva) ; and others in which tb« 
form masses {Laminaria, Ayarieus) : all which xej 
forms, having no distinction of root, stem, or leaf, 
Thailogcns. Among tbe Protozoa wo find parallel &cl 
Immense numbers of jlmtrSa-like crcitures, massed togel 
cr in a framewoi-k of homy fibres, constitute Sponge. 
the Foraminifera, we see smaller groups of such crcati 
arranged into more definite shapes. Not only do thi 
almost slractureless Protozoa unite into regular or irrej 
lar aggregations of various sizes ; but among some of 
more organized ones, as the VorticellcB, there are also pro- 
duced clusters of individuals, proceeding from a common 
Stock. But these little societies of monads, or cells, 
whatever clao wo may call tlicm, are societies only in thi 
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lowest sense ; there is no Bubordinntion of pnrtH among 
them — no organization. Each of the component units 
Uvea by and for itself; neither giving nor receiving aid. 
There ia no mutual dependence, save that coneequent on 
mere mechanical union. 

Now do we not here discern analogies to the first 
etages of human societies ? Among the lowest races, as the 
Buabmen, wo find bat incipient aggregation : aometimea 
single families ; sometimes two or three families wandering 
about together. The number of associated units ia small 
and variable ; and their union inconstant. Ko division of 
labour exists except between the sexes ; and the only kind 
of mutnal aid ia that of joint attack or defence. We see 
nothing beyond an undifferentiated group of individuals, 
forming the germ of a society ; just as in the homogeneous 
groups of cells above described, we see only the initial stage 
of animal and vegetal organ! z.ition. 

The comparison may now be carried a stop liighcr, lu 
the vegetal kingdom we pass from the ThdllogeiiS, consist- 
ing of mere masses of similar cells, to the Acrogetis, in 
which the cells are not similar throughout the whole mass ; 
but are hero aggregated into a structure serving as leaf, 
and there into a structure serving as root : thus forming a 
wliolo in which there is a certiun subdivision of functions 
among the units ; and therefore a certain mutual dependence, 
In the animal kingdom we find analogous progress. From 

c unorganized groups of cells, or ocll-like bodies, we 
ascend to groups of such cells arranged into parts that 
have different duties. The common Polype, from whose 
substance may bo separated indi^■idual cells which exhibit, 
when detached, appearances and movements like those of 
the solitary Amaba, illustrates this stage. The compo- 
nent units, though still showing great community of char- 
scter, assume somewhat diverse functions in the skin, in 
the internal surface, and in the tentacles. There is a cci* 
tain amount of " physiological diviaion of labour.' ' 
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Turning to Bocietica, we find these stages iiarallelod in lb* 
majority of aboriginal tribes. When, inbtead of such smal] 
variable groups as are formed by Bushmen, vc come tr 
the larger and more permanent groups formed by savage* 
not quite so low, wo begin to find traces of aocial structure. 
Though industrial organization scarcely shows itself, except 
iu the different occupations of the sesea ; yet there is alwaya 
more or less of governmental orgnuizatloD. Wlulc all the 
men are warriors and hunters, only a part of tbi 
eluded in the council of chie& ; and in this council of cbiel^ 
some one has oouimonly supreme authority. Tfacre ia thus 
a certiun distinction of classes and powers; and through 
this slight specialization of functions, is effected a rude co- 
operation among the increasing mass of individaa]% when- 
ever the society has to act in its corporate ca]>actty. Ho- 
yond this analogy in the slight extent to which organisa- 
tion is carried, there is analogy in the indefioiteness of Uio 
organization. In the Uydra, the respective parts of ttia 
creature's substance have many functions in common, 
They are all contractile; omitting the tentacles, the wholff 
of the external surface can give origin to young hydra 
and when turned inside out, stomach performs tbo duties 
of skin, and skin the duties of stomach. In aborigina] so- 
cietics such diSbrcntiations as exist arc similarly imperfect. 
Notwithstanding distinctions of rank, all persons niaiotaia 
themselves by their own exertions. Not ouly do the head 
men of the tribe, in common with the rest, build their ow 
huts, make their own weapons, kill their own food ; buf 
the chief does the like. Moreover, in the rudest of tlteso 
tribes, such governmental organization as exists is very io^ 
constant. It is freqiicnily changed by violence or treach* 
ery, and the function of ruling assumed by other membenk< 
of the community. Thus between the rudest societies audi 
some of the lu\i'est forms of animal life there is aoaJo^, 
alike in the slight extent to which org:uiizatiou is carried| 
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m iho imlcfinitenesa of tliis organization, and in its want of 
Bxity. 

A further complication of tlie analogy is at band. 
From the aggregation of units into organized groups, wa 
paM to the nauitiplication of siicb groii[J3, and tlitir coales- 
cence into componnd groups. The Ifydra., when it hn* 
reached a certain bulk, puts forth from its Burface a tud, 
which, growing and gradually assuming the form of tbo 
parent, finally becomes detached; and by this process of 
gemmation, the creature peoples the adjacent water with 
others like itself. A parallel process ia seen in the multipli- 
cation of those lowly-organized tribes above described. 
One of tbem having increased to a size that is either too 
great for co-ordination under so rude a structure, or else 
that is greater than the surrounding country can supply 
with game and other wild food, there arises a tendency to 
divide ; and as in such communities there are ever occur- 
ring quaiTcls, jealousies, and other causes of division, there 
soon comes an occasion on winch a part of the tiibe sepa- 
rates under the leadership of some subordinate chief, and 
migrates. This process being fl-om time to time repeated, 
an extenwve region is at length occupied with numerous 
separate tribes descended from a common ancestry. The 
analogy by no means ends here. Though in the common 
Hi/iira, the yonng ones that bud out from the parent soon 
become detached and independent ; yet throughout the 
rest of the class llijdrozon, to which this creature belongs, 
the like docs not generally happen. The succosaivo nidi- 
vidnals thas developed continue attached ; give origin to 
other such individuals which also continue attached ; and 
Bo there results a compound animal. As in the Hydra 
itself we find an aggregation of units which, cousiderod 
■eparatcly, are alcin to the lowest Protozoa; so here, in a 
Zoc^yte, we find an aggregation of such aggregations 
The like is also seen throughout the extensive family of 
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Polijzoa or MoUuscoida. Tho Aseidiao Mollusia, too. in 
tliL-ir many varied forms, bIiow us the same tiling : exhiWt- 
ing, at the same time, various degrees of union sabsisling 
among the component iodividuals. For while in the Satpa 
the component individuals adhere so slightly that a hlovr on 
the vessel of water in which they are Soaliog will separate 
tlicm ; in the Jtotryllidoi there exists a vascular conocxioD 
between them, and a common circulation. 

Now in these various forms and degrees of aggregation, 
may we not see paralleled the union of groups of connate 
trihcs into nations? Though in regions where circam- 
stanccs permit, the separato tribes descended from 8oms 
original tribe, migrate in all directions, and become for r 
moved and quite separate ; yet, in other cases, where t' 
territory presents harriers to distant migration, this (' 
not happen : the small kindred communities aro held I 
closer contact, and eventually become more or less onit^ 
into a nalion. The contrast hetweon the tribes of Amei 
can Indians and tho Scottish elans, illastralcs this. And t 
glance at onr own early history, or tho early histories of 
continental nations, shows this fusion of small simple com- 
munities taking place in various ways and to various extentB;^ 
As says M. Guizot, in bis history of " The Origin of Itei 
resent ativo Government," — 

" By dogreoH, Id the midst of the chaos of tlia rising society" 
Binall aggregations are formed wUiob feel the want of alliance nnd 
with each other, ... Boon iucqiialitj of strength is 
dispbjed among neighbouring aggrogationa, Tho strong tend b) 
eabjugato the weak, and usurp at first t)io rights of taxation a 
military service. Thus political authority leaves the a 
which first iDstituted it, to tnka a wider range." 

That is to Ray, the small tribes, clans, or feudal unioi 
epriing mostly from a common stock, and long held in o 
tact as occupants of adjacent lands, gradually get united S 
other ways than by mere adhesion of race and proximity. 
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A furtlier series of changes begins now to take (jlace ; to 
which, as bofore, we shall find analogtea in individunt or- 
ganisms. Returning again to the Sj/drozoa, we observo 
that in tho simplest of the compound forms, the connected 
individaals developed from a common sloct, arc alike in 
Btrnctnrc, and perform like functions : witli the exccjition, 
indeed, that here and there a hud, instead of developing 
into a stomach, mouth, and tentacles, becomes an egg-sac 
But with the oceanic Hydrozoa, this is bj^ no means the 
case, la tlio Caiycopltorida;, some of the polypes growing 
from the common germ, become developed and modified 
into large, long, sack-like bodies, which by their rhythmi- 
cal oontractions movo through the water, dragging tho 
community of polypes after them. In tho Phyaophorida&, 
a variety of organs similarly arise by transformation of tho 
budding polypes ; so that in creaturca like the Phyxalia, 
commonly known as tho " Portuguese Man-of-war," instead 
of that tree-like group of similar individuals forming tho 
original type of the class, we have a complex mass of unliko 
parts fulfilling unlike duties. As an individual JTydra may 
bo regarded as a gronp of Protozoa, which havo become 
jiartially metamorphosed into different organs ; so a Jfty- 
talia is, morphologically considered, a group of JTydrcB of 
which the individuals have been variously transformed to 
fit them for various functions. 

This diSercntiation upon differentiation, is just what 
takes place in the evolution of a civilized society. We ob- 
served how, in the small communities first formed, there 
arises a certain simple political organization — there is a 
partial separation of classes having different duties. And 
now wo have to observe liow, in anation formed by the 
fusion of such small communities, the several scctiona, at 
first alike in structures and modes of activity, gradually 
beoome nnliko in both — gradnally become mutual]y-d» 
pGudent parts, divcreo in their natures and functions 
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The doctrine of the progrosaivo division of labonr, te 
which KB are here introduced, is f:uniliar to all reader). 
Aud further, the analogy between the economical division 
of labour and the " physiological division of labour," is so 
striking, as long since to have drawn the attention of sia- 
cntific naturalists : bo striking, indeed, that the czprcssioa 
" physiological diviaon of labonr," has been suggested by 
it. It is not needful, therefore, that we should treat this 
part of otir subject in great detail. We stall content our- 
selves wit b noting a fisw general and significant facts, not 
mnnifest on a first, inspection. 

Tbroiighont the whole animal kingdom, from the C(e- 
knterata upwards, the first stage of evolution is tbe eamtn 
Equally in the germ of n polype and in the human ov^ 
the aggregated mass of cells out of which the creature 
to arise, gives origin to a peripheral layer of cells, slightly 
differing from the rest which they inclnde ; and this layer 
Bubaequently divides into two — the inner, lying in contact 
with the included yelk, being called the mucous Iaye.% and 
the outer, exposed to surrounding agencies, being called 
the serous layer : or, in the lenns used by Prof. Huxley, in 
dcBcribing the development of tbe Ilydrozoa — the endo- 
derm and ectoderm. This primary division marks out a 
fundamental contrast of parts in tbe future organism. 
From the mucous laj'cr, or endoderm, is developeil the 
ajiparatus of nutrition ; while from the serous layer, or ec- 
toderm, is developed the ajiparatus of external action. 
Out of the one arise the organs by which food is prepared 
and absorbed, oxygen imbibed, and blood purified ; while 
out of the other arise the nervous, muscular, and OGSCona 
systems, by whoso combined actions the movements lif tbe 
body as a whole are effected. Thoogb this is not a rigor- 
ously-correct distinction, seeing that some organs involve 
both of these primitive membranes, yet high authorities 
agree in stating it as a broad general distinction. 
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Well, in tlic evolution of a society, we see a primary 
(lifferenliation of analogous kind ; which similarly imdcrliea 
tbe whole fixture slruiiturc. As already poinled oat, the 
only manifest contrast of parts in primitive societies, is that 
between the governing and the governed. In the least or- 
ganized tribes, the conncil of chiefs may be a body of men 
distingnishod simply by greater coorago or experience. In 
more orgaDized tribes, the chief-class is definitely separated 
from the loiver class, and often regarded as different in na- 
ture — sometimes ns god-descended. And later, we find 
these two becoming respectively freemen and slaves, or 
nobles and serfs. A glance at their respective functions, 
makes it obvious that the great divisions thus early formed, 
sland to each other in a relation similar to that in which 
the primary divisions of the embryo stand to each other. 
For, from its first appearance, the class of chiefs is that by 
which the estemal acts of the society are controlled : alike 
ill Tear, in negotiation, anil in migration. Afterwards, 
while the upper class grows distinct from the lower, and at 
the same time becomes more and more eiclusively rcgulft- 
tive and defensive in its functions, alike in the persons of 
kings and subordinate rulers, priests, and military leaders ; 
the inferior class becomes more and more exclusively occu- 
pied in providing the necessaries of life for the community 
at large. From the soil, with which it comes in most di- 
rect contact, the mass of the people takes up and pre]iares 
for use, the food and such rudo articles of manufacture as 
arc known; while the overlying mass of superior men, 
maintained by the working population, deals with circum- 
stances eitcnial to the community — circumstances with 
which, by position, it is more immedialoly concerned. 
Ceasing by-and-by to have any knowledge of, or power 
over, the concerns of the society as a whole, the serf-claaa 
becomes devoted to the processes of alimentation; while 
the nob'e class, ceasing to take any part in the processes of 
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alimentation, becomes devoted to tlie co-ordinated move' 
ments of the entire body polilic 

Eqiiiiily remarkable is a farther aualogy of like kind. 
After tlie mueous and Boroua layers of tlie embryo ha\e 
separated, there presently arises between the two, a third, 
known to physiologists aa the vaanular layer — a layer out 
of which arc developed the chief blood-vessels. The mu- 
coas layer absorbs nutriment from the mass of yelk it en- 
closes ; this nutriment has to be transferred to the overly- 
ing serous layer, out of which the nervo-miiscular system 
is being developed ; and between the two arises a vascular 
system by which the transfer is effected — a system of ves- 
sela which continues over after to bo the transferrer of nu- 
triment fiom the places where it is absorbed and prepared, 
to the places where it is needed for growth and repair. 
Well, may we not trace a parallel step in social progress? 

Between the governing and the governed, there at first 
exists no intermediate clasa ; and even in some societies 
that have reached considerable sizes, there are scarcely any 
bat the nobles and their kindred on the one hand, and the 
serfs on the other: tho social structure being such, that the 
transfer of commodities takes place directly from slaves to 
their masters. But in societies of a higher type, there 
grows np between these two primitive classes, another— 
' the trading or middle class. Equally, at first as now, we 
may see that, speaking generally, this middle clasa ia tho 
analogue of the middle layer in the embryo. For all tra- 
ders are essentially distributors. Wliether they be vhole* 
sale dealers, who collect into large masses the commodities 
of various producers ; or whether they be rctiulcrs, who 
divide out to those who want them, the masses of oom- 
modities thus collected together ; all mercantile men &r% 
agents of transfer from the places where things arc pro- 
duced to the places where they are consumed. Thus the 
distributing apparatus of a society, answers to the dlstribii 
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ting apparatus of a living body ; not only in its funclions, 
but in ila iotermcdiatc origin and subsequent position, and 
in tbe time of its appearance. 

Without enumerating the minor differentia lions wliicii 
these three great classes afterwards undergo, we will 
merely note that throughout, they follow tbe same general 
law with tbe differentiations of an individual organism. In 
a society, as in a rudimentary animal, we have seen that the 
most general and broadly contrasted divisions are the first 
to make their appearance ; and of the subdivisions it con- 
tinues true in both cases, that they arise in tbe order of de- 
creasing generality. 

Let us observe nest, that in the one case as in the oili- 
er, the specializations are at first vory incomplete ; and be- 
come more complete as organization progresses. We saw 
that in primitive tribes, as in the simplest animals, there 
remains much community of function between the parts 
that arc nominally different — that, for instance, tbe class of 
chiefs long remain industrially tbe same as the inferior 
class ; just as in a Hydra, the property of contractility is 
possessed by the units of the endoderm as well as by those 
of the ectoderm. We noted also bow, as the society ad- 
vanced, the two great primitive classes partook less and 
less of each other's flmctions. And we havo here to re- 
mark, that all subsequent specializations are at first vague, 
and gradually bcoomo distinct. " In the infancy of socie- 
ty," says M. Guizot, " everything is confiised and uncer- 
tain ; there is as yet no fixed and precise lino of demarca- 
tion between the different powers in a state." " Origi- 
nally kings lived like other landowners, on the incomes de- 
rived from their own private estates." Nobles were petty 
kings ; and kings only the most powerful nobles. Bishops 
were feudal lords and military leaders. The right of coin^ 
ing money was possessed by powerful subjects, and by the 
Church, as well as by the king. Every leading man cxer- 
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ciaod alike tbo functione of landonoior, farmer, eoUKer, 
stntesman, judge. Retainers wore now soldiers, and dow 
Inbourere, as the day required. But by degrees tl>« 
Cliurch lias lost all civil jurisdiction ; the State liaa exer- 
cised less and less (xmtrol over religious teaching ; the mil- 
itary class has gi'own a distinct one ; handicrafts have con- 
centrated in towns ; and the spinning- wheels of scattered 
larmhonsea, have disappeared before the machinery of maa- 
iifacturing districts. N'ot only is all progreiu from the ho- 
mogeneous to the heterogeneous ; but at the same tima 
is from the indefinite to the definite. 

Another fact which ahonld not be passed over, is tl 
the evolution of a large society out of an aggregation of; 
lines, there is a gradual obliteration of the original lines of 
separation — a change to which, also, we may see analogies 
in living bodies. Throughout the aub-tingdora Annuloaa, 
this is clearly and variously illustrated. Among the lower 
types of this aub-kingdom, the body consists of numerous 
segments that are alike in nearly eveiy particular. Each 
has its external ring; its pwr of legs, if the creature has 
legs ; its equal portion of intestines, or dso its separate 
stomach ; its equal portion of the great binod-vessel, or, in 
some cases, its separate heart ; its equal portion of the ner- 
vous cord, and, perhaps, its separate pair of ganglia. But 
in the highest types, as in the large Crustacea, many of 
the Bograeota are completely fused together ; and the ititoma] 
organs are no longer uniformly repeated in all the segments. 
Now the segments of which nations at firsteonstst, lose their 
separate external and internal structures in a similar 
In feudal tiroes, the minor communities governed by 
lords, were severally organized In the same rude way 
were held together only by the fealty of their respcctl^ 
rulers to some suzerain. But along with the growth of a 
central power, the demarcations of these local commnnities 
disappeared ; and their separate organiKUions merged 
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ihe general organ isaiti on. The like is seen on a larger scale 
in the fusion of England, Wales, Scotland, and Ireland ; and, 
on the Continent, in the coalescence of provinces into king- 
doms. Even in the disappearance of law -made divisions, 
the procesa is analogous. Among the Anglo-Saxons, Eng- 
land was divided into tithings, hundreds, and connties: 
there were connty courts, courts of hundred, and courts of 
tithing. The courts of tithing disappeared first ; then tho 
oourts of hnndred, which have, however, left traces ; while 
the county-jurisdiction still exists. 

But chiefly it is to be noted, that there eventually grows 
up an organization which has no reference to these original 
divisions, but traverses them iu various directions, as is the 
case in creatures belonging to tho sub-kingdom just named ; 
and, further, that in both cases it ia the sustaining organisa- 
tion which thus traverses old boundaries, while in both 
cases it is the governmental, or co-ordinating organistation 
in which the original boundaries continue traceable. Thus, 
in the highest Annulosa, tho exo-skclcton and the muscn- 
lar Bystem, never lose all traces of their primitive segmen- 
tation ; but throughout a great part of the body, the con- 
tained viscera do not in tho least conform to the external 
divisions. Similarly, with a nation, we see that while, for 
governmental purposes, such divisions as countios and par- 
ishes still exist, the structure developed for carrying on the 
nutrition of society, wholly ignores these boundaries: our 
great cotton-manufacture spreads out of Lancashire into 
North Derbyshire; Leicestershire and Nottinghamshire 
have long divided the stocking-trade between them ; one 
great centre for the production of iron and iron-goods, in- 
ciudos parts of Warwickshire, Staffordshire, Worcestershire; 
Rnd those various specializations of agricnlturo which have 
nindo different parts of England noted for different pro- 
ducts, show no more respect to connty-boundaries tlian 
do our growing towns to the boundaries of parishes. 
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It after contemplating these analogies of stractnro, w« 
inquire whether there are any such analogies betweeu th« 
procesaes of orgruilc change, the answer is — ^yes. Ths 
causes which lead to increase of hulk in any part of the 
hody politic, are of like nature with those M'hich lead to 
increase of bulk in any part of un individual body. In 
both cases the antecedent is greater funclAonaIactinty,con- 
■equent on greater demaud. Each limb, viscos, gland, or 
other member of an animal, is developed by exercise — by 
actively discharging the duties which the body at large re- 
quires of it ; and similarly, any class of laboarera or arti- 
saDB, any manufacturing centre, or any official agency, begins 
to enlarge when the community devolves on it an iucreasc 
of work. In each case, too, growth haS its conditions ami 
its limits. That any organ in a living being may grow 
by exercise, there needs a due supply of blood : all ac- 
tion implies waste; blood brings the materials for re- 
pair; and before there can be growtli, the quantity of 
blood supplied must be more than that requisite for re- 

So is it in a society. If to some district which dahof 
ates for the community particular commodities — say the 
woollens of Yorkshire — there comes an augmented demand; 
and if, in fulfilment of this demand, a certain oscpeDditure 
and wear of the manufacturing organization aro incurred; 
and if, in payment for the extra supply of woollcDs eeot 
away, there comes back only such quantity of comtaoditics 
OS replaces the expenditure, and makes good the n'asle of 
life and machinery ; there can clearly he no growth. That 
there may be growth, the commodities obtained in return 
must be more than sufficient for these euds; and just in 
proportion as the surplus is great will the growth be rapid. 
Whence il is manifest that what in oommerdal aSkirs ws 
caHprqfil, answers to the excess of nutrition over waste iu 
K living body. Moreover, in both coses, when the funo- 
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tional activity is hig!i and the nutrition defective, there re- 
sults not growth but decay. If in an animal, any organ la 
worked BO Imrd that the channolu which bring 1>lood cannot 
furnish enough for repair, the organ dwindles ; and if in tho 
body politic, some part baa been stimalated into great pro- 
ductivity, and cannot afterwards get paid for all its produce, 
certain of its members become bankrupt, and it decreases 

One more parallelism to be Iierc noted, is, that the dif- 
ferent parts of the social organism, like the different parts 
of an individnal organism, compete for nutriment ; and 
severally obtain more or less of it according as they are 
discharging more or less duty. If a man's brain be over- 
excited, it will abstract blood from his viscera and slop 
digestion ; or digestion actively going on, will so afiect tue 
oirculatioa through the brain as to caase drowsiness ; or 
great muscalar escrtioa will determine such a quantity of 
blood to the limbs, as to arrest digestion or cerebral action, 
as the case may be. So, likewise, in a society, it frequent- 
ly happens that great activity in some one direction, canses 
partial arrests of activity elsewhere, by abstracting capital, 
that is commodities : as instance the way in which the sud- 
den development of our railway-system hampered commer- 
cial operations ; or tho way in which tho raising of a large 
military force temporarily stops the growth of leading in- 
dustries. 

The last few paragraphs introduce the nest division of 
our subject. Almost nnawarcB we have come upon the 
analogy which exists betwoen tho blood of a living body, 
and the circulating mass of commodities in the body politic. 
We have now to trace out this analogy from its simplest to 
its most complex manifestations. 

In the lowest animals there exists no blood properly so 
called. Tiirough the small aggregation of cells which make 
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lip a Jlijdra, permeate the joicoa absorbed from tlie food. 
Tliero ia no apparatus for elaborating a coiiceotrated and 
puriGed mitrimont, and distributing it among tbe compo- 
nent units ; but theso component units dircolly imbibe tlie 
unprepared nutriment, either from the digestive carity or 
from each other. May wo not say that this ia what tsikes 
place in an aboriginal tribe ? AH its members severally 
obtain for themselves the neceasaries of life in their cmdo 
states ; and severally prepare them for their own uses a< 
ivel! aa they can. "Wbeii there arises a decided didcrentia- 
tion between the governing and the governed, some 
amount of transfer begins between those inferior indi- 
vidnala, who, as workera, come directly in contact with tha 
products of the earth, and those superior ones who exer- 
cise the higher functions — a transfer parallel to that which 
accompanies the difl'crentiation of the ectoderm from the 
endoderm. In the one case, as in ttie other, however, it 
ia a transfer of products that are little if at all prepared ; 
and takes place directly from the unit which obtains lo 
the unit which consumes, without entering into any general 
current. 

Passing to larger organisms — individual and social — we 
find the first advance upon this arrangement. Where, M 
among the compound JT^drozoa, there is an aggrogalioD 
of many such primitive groups as form JTyUrm j or where, 
as in a Medusa, one of these groups has become of great 
Bize J there exist rude channels running throughout lh» 
Bubatanco of the body : not however, channels for the con- 
veyance of prepared nutriment, but mere prolongations of 
iho digestive cavity, through which the crude chylo-aqoe- 
ous fluid reaches the remoter parts, and is moved back- 
wards and forwards by the creature's contractions. Do we 
not find in some of the more advanced primitive comnium- 
ties, an analogous condition ? When the men, partially or 
fully unilod into one society, become numerous — when, a« 



^ 



M 



ANALOGY OF THE LOW 



1 CIHOCLATIONS. 



il3 



I 



usTially happens, they cover a surface of country not every- 
where alike in its prod»cla — when, more especially, there 
a.-iso conaideralile classes that are not induKtrial; some pro- 
cess of exchange and distribution inevitably arises. Trav- 
ersing hero and there the earth's Burface, covered by that 
vegetation on which human life depends, and iu wjiich, as 
wo say, the units of a society are imbedded, there are 
formed indefinite paths, along which some of the necessa- 
ries of life occasionally pass, to be bartered for others 
which presently come back along the eamo channels. Note, 
however, that at first little else but crude commodities arc 
thus transferred — fruits, &h, pigs or cattle, skins, etc. : 
there are few, if any, manufactured products or articles 
prepared for consumption. And note further, that such 
distribution of these unprepared iiecoBsarlea of life as takes 
place, 18 but oecasioual — goes on with a certain slow, irregu- 
lar rhythm. 

Further progress in the elaboration and distribution of 
□Dtriment, or of commodities, is a necessary aecorapani- 
mont of further differentiation of functions in the indivi- 
dual body or in the body politic. As fast as each organ of 
& living animal becomes confined to a special action, it must 
become dependent on the rest for all those materials which 
its position and duty do not permit it to obtain for itself; 
in the same way that, as fast as each parlicalar class of a 
community becomes exclusively occupied in producing its 
own commodity, it must become dependent on the rest foi 
the other commodities it needs. And, simnltaneously, a 
more perfectly-elaborated blood will result from a liighly- 
gpecializcd group of nutrilive organs, severally adapted to 
prepare its different elements ; in the same way that the 
stream of commodities circulating throughout a society, 
will bo of superior quality in proportion to the greater di- 
Tision of labour among the workers. Observe, also, that 
Id cither case the circulating mass of untritive materials, 
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besidos coming gradually to consist of better ingrcdientfl, 
also grows more complex. An iocreaae in the nnmbcr of 
the unlike organs which add to the blood their waste lanU 
ters, and demand from it the different materials they scv- 
ernlly need, implies a blood more heterogeneous in compo- 
sition — an d priori conclusion which, according to Pr. 
Williams, is inductively confirmed by examination of the 
blood throughout the various grades of the animal king> 
dom. And similarly, it is manifest that as fast as the 
division of labour among the classes of a communily, 
becomes greater, there must be an increasing heteroge- 
neity in the currents of merchandise flowing througboul 
lliat community. 

The circulating mass of nutritive materials in individunl 
organisms and in social organisms, becoming alike better in , 
the quality of its ingredients and more hetcrogeneoiu | 
composition, as the typo of structure becomes highef 
eventually has added to it in both ciiscs another clemott, ■ 
wliich IS not itself natritive, but facilitates the process of 
nutrition. We refer, in the case of the individual organ- 
ism, to the blood-discs ; and in the case of the social or- 
ganism, to money. This analogy has been observed I 
Liebig, who in lus "Familiar Letters on Chcmistt; 
says: 

" Sllvor and gold have to perform in the organization of Ihe 
Statfi, tlie same function as the hlood corpcseles la the hniusa 
organization. As these round discs, without themselves taking aa 
immediate share in the nutritive process, are the medium, the 
e^sentiid condition of tlio change of matter, of the prodnctioo of 
the heat, and of the force hy which the tcmperatuTO of the bod/ 
is kept np and the motions of the hlood and all the juicea ore de- 
termined, aohas gold become the medium of all activity tu Uielifi 
of the State." 

And blood-corpuscles being like money in their 

lions, and in the fact that they are not consumed 
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tion, ho further points out, llint the numljer of ihcm which 
in a considerable interval flows through the great centres, 
is enormous when compared with their absolute number ; 
just as the quantity of money which annually passes 
through the great mercantile centres, is enormous when> 
compared with the total quantity of money lo the kingdom. 
Nor is this all. Liebig has omitted the significant drcim> 
stanco, that only at a certain Etage of organization does thia 
clement of the circulation make its appearance. Through- 
out extensive divisious of the lower animals, the blood con- 
tains no oorpnaclcs ; and in societies of low civilization, 
there is no money. 

Thus far, we have considered the analogy between the 
blood in a living body and the consumable and circulating 
commodities in the body politic. Let us now compare the 
appliances by which they are respcctiTely distribnted. We 
shall find in the development of these appliances, parallel- 
isms not less romarkablo than those above set forth. Al- 
ready wo have shown that, as classes, wholesale and retiul 
distributors discharge in a society, the office which the 
vascular system discharges in an individual creature ; that 
lb py come into existence later than tbe other two great 
classes, as the vascular layer api)cars later than the mucous 
and serous layers ; and that they occupy a like intermedi- 
ate ]tositioD. Here, however, it remains to be pointed out 
that a complete conception of the circulating system in a 
society, includes not only the active human agents who 
propel the currents of commodities, and regulate their dis- 
tribution ; but includes, also, the channels of communication. 
It is the formation and arrangement of these, to which wo 
now direct attention. 

Going hack once more to those lower animals in which 
there is found nothing hut a partial diffusion, not of blood, 
but only of crude nutritive fluids, it is to bo remarked that 
Ibo channelH through which tho diffusion takes place, aro 
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mere cscavationa llirough tlie balf-organixed subsLoaee of 
tlie body : thty liarc no lining tu<.'nibranoa, but are mers 
lacunm traversing a mde lissue. Now countries iu whicb 
civilization is Lut commeDcing, display a like condiUou : 
Uiere are no roads properly so called ; but tbo wildemesa 
of vegetal life covering the earth's surface, is pierced by 
tracks, through which the distribution of crude commo^ 
ties takes place. And ivhile in both cases, the acts of di»- 
tiibutiou occur only at long intervals (the current^ after a 
pause, now setting towards a general centre, and now 
away from it), the transfer is in both cases slow and difficult. 
But among other accompaniments of progress, common to 
anininls aod societies, comes the formation of more definite 
and complete channels of communication. Blood-veeseb 
acquire distinct walls ; roads are fenced and gravelled. 
This advance is first seen in those roads or vessels that arc 
nearest to the chief centres of distribution ; while the peri- 
pheral roads and peripheral vessels, long continue in their 
primitive states. At a yet later stage of development, 
where coniijaralivo finish of slnicture is found throughout 
the system as well as near the chief centres, there reuuuns 
in both eases the diflereneo, that the main channels are 
compamlively broad and straight, while the suborc 
ones are narrow and tortuous in proportion to their 3 
motcness. 

Lastly, it is to be remarked that there ultimately « 
in the higher social organisms, as in the higher individi 
organisms, main channels of distribution still more diat 
guishod by their perfect Btructnres, their comparatr 
Ntraightness, and the absence of those small branches which 
the minor channds perpetually give off. And in railways 
we also see, for the first lime in the social organism, a 
specialization with respect to the directions of the currents 
— a system of double channels conveying currents in oppo- 
site directions, as do the arteries and veins of a well-dcin 
oped animnl. 
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Tlicac porallcliBma in the ovolaliona and Etriicturcs of 
liic circulating systems, introduce us to athcrs in tlie kinds 
and ratea of the moveinenla going on through them. In 
thu lowest societies, as in the lowest creatiires, the diBtii- 
bution of crude nutriment is by eIow gurgitations and re- 
gurgitations. In creatures that have rude vascular bjb 
terns, as in societies that are beginning to bare roada and 
some transfer of commoditif^a along them, tbcre is no regu- 
lar circulation in definite courses ; but instead, periodic-al 
changes of the currents — now towards this point, and now 
towards that. Through each part of an inferior raolluak'a 
body, the blood flows for a while in one direction, then 
atops, and flows in the opposite direction ; just as through a 
rudely-organiied society, the diatribution of tncrchandiso 
is slowly carried on by great fairs, occurring in diflfcrcnt 
localities, to and from which the currents periodically set. 
Only animals of tolerably complete organizations, like ad- 
vanced communities, are permeated by constant currents 
that are definitely directed. In living bodies, the local and 
variable currents disappear when there grow up great 
centres of circulation, generating more powerful currents, 
by a rhythm which ends in a quick, regular pulsation. 
And when in social bodies, there arise grtat centres ol' 
commercial activity, producing and exchanging largo quan- 
tilies of commodities, the rapid and continuous streams 
drawn in and emitted by these centres, subdue all minor 
and local circulations : the slow rhythm of fairs merges 
into the faster one of weekly markets, and in the chief cen- 
tres of distribution, weekly markets merge into daily mar- 
kets; while in place of the languid transfer from place to 
place, taking place at first weekly, then twice or thiiee a 
I week, we by-and-by get daily transfer, and finally transfer 
many times a day — the original sluggish, irregular rhythm, 
becomes a rapid, equable pulse. 

I^Tark, too, that in both cases the increased activity, likv 
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the greater perfection of atructnrc, U mudi less coaspicii 
0U8 at tlie periphery of the vascular system. On main 
lines of railiwiy, we have, perliapa, a scoro traina in taidj 
direction daily, going at from thirty to 6ity miles »n hour ; 
as, through the great arteries, the blood rushes rapidly in 
Buccosaivo gushcB. Along high roads, there move Tehicli-a 
conveying men and commodities with much less, Uiongh 
still considerable, speed, and with a much less decitled 
rhythm ; as, in the smaller arteries, the 8i>ecd of the blood 
is greatly diminished, and the pulse less conspicnons. In 
parish-roads, narrow, less complete, and more lortuoiis, the 
rato of movement is further decreased and the rhythm 
scarcely traceable ; as in the ultimate arteries. In those 
Btill more imperfeet by-roads which lead from those p:iri^- 
roads to scattered farmhouses and cottages, the motion is 
yet slower and very irregular ; just aa we find it tn tho 
capillaries. While along the field-roads, which, in their 
uiifortned, unfonccd state, are typical of lacunar, the move 
mcnt is the slowest, the most irregular, and the most infre- 
quent; aa it is, not only in the primitive lacun'^ of aaimais, 
and societies, hut as It is also in those liieimfe in which tho 
vascular system ends among extensive families of inferior 
creatures. 

Thus, then, we find between the distributing systeiue 
of living bodies and tho distributing systems of bodies pol- 
itic, wonderfully close parallelisms. In the lowest fomis of 
individual and social organisms, there ciist neither prepiir- 
ed nutritive matters nor dinlributing ap])liances; and in 
both, these, arising as necessary accompaniments of tho 
differentiation of parts, approach perfection as this differen- 
tiation approaches completcncBs, In animals, as in soeie- 
tics, the distributing agencies begin to sliow themselves nt 
tho same relative periods, and in tho same relative positions. 
In the one, as in the other, the nutritive materials circDlSr 
led, are at first crude and simple, gradually become bctte/ 
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elnbiiratcd and more heterogeneous, and hitvc GTentiially 
added to them a new element facilitating the nutritive pro- 
cesses. The channels of commnnication pass through similar 
phases of development, which bring them to analogous 
forms. And tlie directions, rhythms, and rates of cir- 
onlation, progress by like steps to like final conditions. 



We como at length to the nervous system. Having no- 
ticed the primary differentiation of societies into the gov- 
erning and governed classes, and observed its analogy to 
tlie differentiation of the two primary tissues which respec- 
tively develope Into organs of external action and organs 
of alimentation ; having noticed some of the leading anal- 
ogica between the development of industrial arrangements 
and that of the alimentary apparatus j and having, above, 
more fully traced the analogies between the distributing 
systems, social and individual ; we have now to compare 
the appliances by which a society, as a whole, is regulated, 
with those by which the movements of an individual crea- 
ture are regulated. We shall find here, parallelisms equally 
striking with those already detailed. 

The class out of which governmental organization ori- 
ginates, is, as we have s^d, analogous in Its relations to the 
ectoderm of tho lowest animals and of embryonic forms. 
And as this primitive membrane, ont of which the ncrvo- 
muscular system is evolved, must, even in the first stage of 
its differentiation, be slightly distinguished from the rest 
by that greater impressibility and contractility characteriz- 
ing the organs to which it gives rise ; so, in that superior 
class which is eventually transformed into the directo-exe- 
cutivc system oF a society {its legislative and defensive ap- 
pliances), does there exist in the beginning, a larger en- 
dowment of the capacities reqaircd for these higher social 
functions. Always, in rude assemblages of men, the strong- 
SBt, most courageous, and moat sagacioos, become rulers 
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and leaders ; and, in a tribe of some standing, tliis rcsulta 
in the establishment of a dominant class, characterized oa 
the average by those menial and bodily qaalitiea whivh fit 
ihem for deliberation and vigoroas combined action. Tbiu 
that greater impressibility and contractility, which in th« 
rudest animal types characterise the uniu of the ectoilerta, 
characterize ah>o thcnnitsof the primitive social ectoderm; 
since impressibility and contractility are the respective roots 
of iutelligenco and strength. 

Again, in the unmodified ectoderm, as wo see it in tho 
Hydra, the nnits arc all endowed both with impressibility 
and contractility ; but as we ascend lo higher types of or- 
ganization, the ectoderm differentiates into classes of nnit9 
which divide those two functions between them : some, bo- 
i-oming exclosivoly impres^ble, cease to be contractile; 
while some, becoming esclusively contractile, cense to bffjl 
impressible. Similarly with societiea. In an aboripiu 
tribe, the directive and executive fimctions are diffasud i 
a mingled form throughout the whole governing clnas,4 
Kuvh minor chief commands those under him, and if nuedjl 
be, himself coerces them into obedience. The conncil of*l 
chiefs itself carries out on the battle-field its own decision& ^ 
The head chief not only makes laws, but administers justioe 
with his own bands. In larger and more settled commnni- 
lies, however, the directive and executive agencies begin 
to grow distinct from each other. As fast as bis duties 
accumulate, the head chief or king conSnes himself more 
and more to directing public affiiirs, and leaves tho execu- 
tion of his will to others : ho deputes others to enforce 
submiKsion, to inflict punisliments, or to carry out minor 
acts of offence and defence ; and only on occasions whea, 
|ierhaps, the safety of the society and his own supremae; 
are at stake, does he begin to act na well as direct. All 
this differentiation establishes iUelf, the characteristics of I 
tho ruler beg^n to cliangc. No longer, as in an nboiie 
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tribe, the strongest and most daring man, the tendency ia 
for him to become the man of greateat cunning, foreBigbt, 
&ni skill iu the nunagement of others ; for in societies that 
have advanced beyond the firBt stage, it is chiefly such 
qualities that insarc success in gaining supreme power, and 
holding it against internal and external enemies. Thus tliat 
member of the goveniing class who comes to be the chief 
directing agent, and ao playa the same part that a rudimen- 
lai-y nervous centre does in an unfolding organism, is usu- 
ally one endowed with some superiorities of nervous organ* 
izatlon. 

In those somewhat larger and more complex communi- 
ties possessing, perhaps, a separate military class, a priest- 
hood, and dispersed masses of population requiring local 
control, there necessarily grow up snboidinate governing 
agents ; who as their rlulies accumulate, severally become 
more directive and less executive in their characters. 
And when, as commonly happens, the king begins to 
collect round himself advisers who aid him by commun- 
icating information, preparing subjecls for his judgment, 
and issuing his orders; we may say that tlie form of 
organization is comparable to one very general among 
inferior types of animals, in which there exists a chief 
ganglion with a few (Uaperscd minor ganglia under its 
control. 

The analogies between the evolution of govemracritiil 
Btrnctures in societies, and the evolution of govemmen(.:il 
Btrncturca in living bodies, are, however, more strikingly 
displayed during the formation of nations by the coalea- 
ccnoB of small communities — a process already shown to 
be, in several respects, parallel to the development of those 
creatures that primarily consist of many like segmentn. 
Among other points of community between the successive 
rings which make up the body in the lower ArtiaitlaCa, la 
jtmilar p.oira of ganglia. These pairs o( 



123 



THE 60CIAL OROASISM. 



tr part ^^^ 
iu niiiij^^l 

■) itie I 

; tbe 
pairs 



ganglia, thougli united together by nerves, are vcryinconv 
plctely dependent on any generij controlling power. Henoo 
it results tbat when llio Ifody ia cut in two, the hinder part 
continnea to move forward under tho propulsion of its r 
merouB legs ; and that when the ohiun of ganglia haa I 
divided without severing the body, the hind limbs may 1 
seen trying to prnpe! tbe body in one direction, while itia 
fore limbs are trying to propel it in another. Among iba 
higher Articulala, however, a number of the anterior pairs 
of ganglia, besides growing larger, unite in one mass ; and tldfl f 
great cephalic ganglion, becoming tbe co-ordinator of all tl 
ereaturc'ti movements, there no longer exists much local ii 
dependence. 

Now may we not in the growth of a consolidated Icings 
dora out of petty sovereignties or haroniest, observe analoi 
goua changes ? Like the chicfe and primitive rulers above 
described, feudal lords, exercising supreme power over tlidr 
respective groups of retainers, discharge functions analo- 
gous to those of rudimentary nervous centres; and i 
know that at first they, like tlieir analogues, are disttn 
guished bysuperioritieaof directive and executive organia 
tion. Among these local governing centres, there ia, i 
early feudal times, very little subordination. They are t 
frequent antagonism; they are individually rcstnuned cbief4 
ly by the influence of large parties in their own class; 
are but imperfectly and irrognlarly subject to that most 
poivcrful member of their order who has gained the po^ 
tion of head suzerain or king. As tho growth and organi- 
zation of the society progresses, these local directive oort-J 
tres fall more and more under the control of a chief diroo^l 
live centre. Closer commereuil union between the aeveral"^ 
segments, is accompanied by closer governmental union; 
nnd these minor rtders end in being little morcthan agents 
who administer, in their several locahties, ihelawsmadeby 
tho 8U]iremc ruler; just as the local ganglia .ibove described, ri 
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ilually become agents which enforce, in their respec- 
tive Begmenta, ibe orders of ihe cophaUc ganglion. 

The parallelism holds still fiiitlier. We remarked above, 
when speaking of the rise of aboriginal kings, that in pro- 
portion as tlieir territories and duties incrciise, tliey are 
obliged not only to perform llieir executive functions by 
depaty, but also to gather round themselves advisers to aid 
them in their directive functions ; and that thus, in place 
of a solitary governing unit, there grows iip a group of 
governing units, comparable to a ganglion con»sting of 
many cells. Let ns iiere add, that the advisors and chief 
officers who thus form the rudiment of a ministry, tend 
from the beginning to exercise a certain control over Ibe 
ruler. By the information they give and the opinions they 
express, they sway his judgment and affect his commands. 
To this extent he therefore becomes a channel throngh 
which are communicated the directions originating with 
tliera ; and in course of time, when the advice of ministers 
becomes the acknowledged source of his actions, the king 
osanmes very much the chai"acter of an automatic centre, 
reflecting the impressions made on him from withont. 

Beyond this complication of governmental struetuio, 
many societies do not progress ; but in some, a further de- 
velopment takes place. Oiir own case best illustrates this 
further development, and its further analogies. To kings 
and their ministries have been added, in England, other 
great directive centres, exorcising a control wliich, at first 
small, has been gradually becoming predominant : as with 
the great governing ganglia that especially distinguish the 
highest classes of living beings. Strange as the assertion 
will be thought, our Houses of Parliament discharge in thn 
social economy, functions that are in sundry rc3|>ects com- 
parable to those discharged by the cerebral masses in s 
vertebrate animal. As it is in the nature of a single gsn 
glion to bo affected only by special stimuli from jiartioulat 
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parts of the body; so it is in the nature of 
to be swayed in his acts hy excliiidvo pcrsoniil or class 
terests. Ab it is in the nature of an aggregation of ganglia, 
connected with the iirimary one, to convey to it a greater 
variety of influences from more numerous organs, and thus 
to make its acta conform to more numerous requirements ; 
60 it is in the nature of a king surrounded by subsidiary 
controlling powers, to adapt his rule to a greater unmber 
of public exigencies. And as it is in the nature of those 
great and latest-tie v eloped ganglia which distinguish the 
higher animals, to interpret and combine the multipiied 
and varied impressions conveyed to them frora all parts of 
the system, and to regulate the actions in such way as duly 
to regard them all ; so it is in the nature of those groat 
and latest-developed legislative bodies which dislinj^ 
tlic most advanced societies, to interpret and combine 
^vishes and complaints of all classes and localities, and 
regulate pubUc affairs as much as possible in harmony 
the general wants. 

The cerebrum co-ordinates the countless hetgrogeni 
considerations which affect the present and future well 
of the Individual OS a whole ; and the legislature co-ordi- 
nates the countless hetcrogcneona considerations which af- 
fect the immediate and remote welfare of the whole con*^ 
rauaily. We may describe the office of the brain a 
of averaging the interests of life, physical, intelli 
moral, social ; and a good biain is one in which the ( 
answering to these respective interests are so ball 
that the conduct they jointly dictate, sacrifices no 
them. Similarly, wo may describe the office of a 1 
inent as that of averaging the interests of the t 
classes in a community ; ajid a good Parliament is < 
which the parties answering to these respective intei 
are ao balanced, that their uoitcd legislation concede 
each class as much aa consists with the claims of the 
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IJosidos bi'ing comparable in tboir dulies, theae great di- 
rective centres, aociai and individual, are comparable In llie 
processes by which their do tics arc discharged. 

It is noK" an acknowledged truth in psycliology, that 
llie cerebrum ia not occupied with direct impressions from 
without, but with the ideas of such impressions : instead of 
the actual sensations produced in the body, and dtrcelly 
appreciated by the sensory ganglia or primitive nervous 
centres, the cerebrum receives only the representations of 
these sensations ; and its consciousness ia called representa- 
tive consciousness, to distinguish it from the original or 
preventative consciousness. Is it not significant that we 
have hit on the same word to distinguish the function of 
onr Ilonse of Commons ? We call it a representative body, 
because the interests with which it deals — the pains and 
pleasures about which it consults — arc not directly pre- 
Gcnted to it, bat represented to it by its various members ; 
and a debate is a conflict of representations of the evils or 
benclits litely to follow from a proposed course — a descrip- 
tion whicli applies with equal trutii to a debate in the indi- 
vidtial consciousness. Ia both cases, too, theae great gov- 
erning masses take no part in the execotivc functions. As, 
after a conflict in the cerebrnm, those desires which finally 
predominate, act on the subjacent ganglia, and through 
their inatro mentality determine the bodily actions ; so tho 
parties which, after a parliamentary stniggle, gain the vic- 
tory, do not themselves carry out their wishes, but get 
them carried out by tlie executive divialons of the Govern- 
ment, Tho fulfilment of all legialative decisions still de- 
volves on the original directive centres — tho impulse pass- 
ing from tho Parliament to the Ministers, and from tho 
Ministers to the King, in whoso name everything is done; 
just as those smaller, first-developed ganglia, which in the 
lowest vcrtebrata are the chief controlling agents, are still, 
in the brains of the higher vertebrata, the agents through 
ffliich the dictates of the cerebrnm are worked out. 
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Moreovci, in both cases these origioid cetitrca bet 
increasingly automatic. Id the developed rcrtebriit« i 
mal, tbey have little function beyond that ot' convoying 
tiDpresstons to, and executing the determiuationB o^ the 
larger ceotrea. In our highly organized government, th* 
monarch has long been Inp^g into a passive agent of PopJ 
liament; and now, ministers are rapidly falling into I 
Hame position. 

Nay, between the two cases there is a parallelism, evt 
in respect of the exceptions to this autoruat'io action, 
in the individual creature, it happens that under drum 
stances of sudden alarm, ns from a load sound cloae a 
hand, an unexpected object starting up In front, o 
from insecuro footing, tlie danger is guarded ag^nst \ 
some quick involuntary jump, or adjustment of the limlx^" 
that takes place before there is time to consider the im- 
pending evil, and take deliberate measures to avoid it : the 
rationale of which is, that these violent impressions pro?_ 
diiccd on the senses, arc reflected from tlio sensory gangUi| 
to the spinal cord and muscles, without, as in ordin&td 
cases, first passing through the cerebrum. In like roanoac 
on national emergencies, calling for prompt action, I 
King and MtniGtry, not having time to lay the matter li 
fore the great dehberalive bodies, themselves issue coot _ 
mands for the requisite movements or precautions: th« 
primitive, and now almost automatic, dirccUve centres, re- 
sumo for a moment their original nncontrolled power. 
And then, strangest of all, observe that in either c 
is an atlerproccsB of approval or disapproval. The individ 
ual on recovering from his automatic start, at once contetl 
plates the cause of his fright ; aud, according to the c 
oonclndes that it was well ho moved as he did, or oon- 
dcinns himself for his groundless alarm. In tike manner, 
the deliberative powers of the State, discuss, aa soon si 
in:iy be, tho unauthorized acts of the executlvo powen 
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niiiJ, ilccidiiig that llic reasons were or were not sufficient, 
grant or withtiolJ a bill of indemuity.* 

Thus far in comparing tbo govemmentul organization 
of the body politic with that of an individual body, wo 
have considered only the respective co-ordinating centres. 
We bave yet to consider tbe channels tbrough which ttese 
oo-ordinating centres receive information and convoy com- 
inanda, In the ramplcBt societies, as in the simpleiit organ- 
iams, there is no "internuncial apparatus," as Hunter styled 
tbe norvoos system. Conseqnently, impressions can bo bat 
slowly propagated from unit to unit thronghout the whole 
masa. Tbe same progress, however, which, in animal-or- 
ganization, shows itsctf in the estabUshment of ganglia or 
directive centres, shows itself also in tiio establiabment of 
ncrvc-tb reads, through which the ganglia receive and con- 
vey impressions, and so control remote organs. And in so- 
cieties the like eventually takes place. 

AHer a long period during which the directive centres 
communicate with various parts of the society tbrough 
other means, there at last comes into existence an " inter- 
nuncial apparatus," analogous to that found in individual 
bodies. The comparison of telegraph-wires to nerves, ig 
familiar to all. It applies, however, to an extent not com- 
monly supposed. Wo do not refer to the near alliance be- 
tween the subtle forces employed In the two cases ; though 
it ia now held that the norve-foree, if not literally electric, 

■ It maj be well to WArn ihc render uguinat hq error fnllcn inlo by oue 
who dilidaed (bis eaaaj oa iu first publicuUoa — tbe crroi of euppoaing thst 
tbe uialagy bera iatcniled to be drawn, U a rpec'iGc lattogj between the 
orgsiiiiAtion of aociclj in Englrmil, and tbe humiia orgmizatioD. As Boid 
At tbe outset, no sach epecific uutlogy exists. The abore parallel, is odb 
between Ibe most-iIeTcloped ajatcma of goTemmcnCoI or^aizalion, io'Ii- 
riduol and aocUl ; and the vcrtebraio t}-pe is lostancGil, mcrelj as eiUblt- 
Ing tbis DuMtdereloped system. If oa; spedfic comporisoQ were aa.de, 
wliieb it cunnuC rationally trc, it wonld be lu some tDucb lower vurltbran 
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is still a special tbnn of electric nction, related to the oi 
nary form mucli as magnetism is. But we refer to 

structural arrangeiiienta of our telegraph-Byatem. Thus, 
throughout the vertebrate sub-kingdom, tlie great nervc- 
buodlea diverge from the vertebrate axis, side by aide witb 
tlie great arteries ; and similarly, our groups of telegraph- 
wires are carried along tlic Bides of our railways. Tlio 
luost striking parallelism, however, rem^uns. Into eacli 
great bundle of nerves, as it leaves the aa.ia of the bodj 
along with an artery, there enters a branch of the Bym] 
thetic nerve ; wlilch branch, aocorapauyi 
throughout its ramifications, has the function of regulai 
its diameter and otherwise controlling the flow of bloi 
through it according to the local requirements, 
goualy, in the group of telegraph-wires runumg alonj 
each riuhpay, there is one for the purpose of reguh 
traffic — for retarding or cKpeditiiig the flow of paaaenj 
and commodities, aa the local conditions demand. Prol 
blj', when our now rudimentary tclograph-sj-atem is fully 
dL-veloped, other analogies will bo traceable. 

Siich, then, is a general outline of the evidence which 
justifies, in detdl, the comparison of societies to living or- 
ganisms. That they gradually Incrcoso in mass ; that they 
become little by little more complex ; that at the same 
time their parts grow moro mutually dependent ; aud that 
they continue to live and grow as wholes, while successive 
generations of their units ajipcar and disappear; are broad 
peculiarities which bodies politic display, in commoQ 
all living bodies ; and in which they and living bodies dh 
from everything else. And on carrying out the com] 
Kon in detail, we find that these major analogies 
many minor analogies, far closer than might have been ex- 
])ectcd. To these wo would gladly have added others. Wo 
bad hoped to say something respecting the different tyj 
of social organization, and something also on social 
morphoses ; but wc have reached our assigned limtt& 



"M 



rent typo^^^ 
cial mcU^^I 



XI. 

USE AND BEAUTY 



IK one of Ills essays, Emorson remarks, thnt what Nature 
atone time provides for use, she afterwards turns to 
oniament ; and he cites in illustration the structnre of a 
Bca-Ghell, ID which the parts that have for a while forincd 
the mouth aro at the next season of growth left behind, 
and become decorative nodes and spines. 

It has often occurred to me that this same remark mif^ht 
bo extended to tho progress of Ilumanity. Here, too, the 
appliances of one era serve as embellishments to the uexL 
Equally in institutions, creeds, citstoms, and snperstilions, 
WB may traeo this evolution of beauty out of what was onco 
purely utilitarian. 

The contrast between the feeling with which we regard 
]iortion3 of the Earth's surface still left in ttieir original 
state, and the feeling with which the savage regarded them, 
is an instance that naturally comes first in older of time. 
If any one walking over Hampstoad Ileatli, will note how 
strongly its plcturcsquencss is brought out by contrast 
with the surrounding cultivated fields and the masses of 
houses lying in the distance ; and will further reflect that, 
Liid this irregular gorse-covered surface extended on all 
Bdea to tlie horizon, it would have looked dreary and 
prosaio rather than pleasing ; he will see that to the primi- 
Uvo man a country so clothed presented tto beauty at all' 
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To him it was merely a hauut of wild atiituals, and a ground 
out of which roots might be dug. What have become lor 
as places of relaxation and eDJoymcot — places for aftemooo 
strolls and for gathering flowers — were Lis places for laboi 
and food, probably arousing in bia mind none but atilita) 
associatJODS. 

Ruined castles afford an obvions instance of this met»' 
tnorphosis of the useful into the beaulituL To feudal 
barons and their retainers, security was the chic^ if not tlie 
only end, sought in choosmg the Eitea and styles of their 
strongholds. Probably they aimed as little at the pic- 
turesque BS do the builders of cheap brick houses in our 
modem tou-ns. Vet what where erected for shelter and 
safety, and what in those early days fulfilled an important 
function io the sodal economy, have now assumed a purely 
ornamental character. They serve as ecenea for picnics; 
pictures of them decorate our drawing-rooms ; and each 
supplies its surrouiidiiig districls with legends for Christ- 
inas Eve. 

Following out the train of thought suggosted by this 
last iUoatration, we may see thai not only do the material 
cxavia) of past social states become the ornaments of oar 
landscapes ; but that past habitA, tnooners, and arranj 
mcDts, serve as ornamental elements in our literatni 
The tyrannies that, to the serfs who bore them, were hai 
and dreary facts; the feuds which, to those who took 
in them, were very practical Ufe-and-dealh afiiurs; 
mailed, moated, sentinelled security ttiai was irksome 
the nobles who needed it ; the iniprisanments, and toi^ 
lures, and escapes, which were slorn and quite prosuo 
realities to all concerned in them; have become to 
material fur runianltc tales — material which when wovi 
into Ivanhocs and Marmions, serves for amusement 
me hoars, and become poetical by contrast 
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Thus, also, is it witU extinct creeds. Stonehenge, whicb 
in tlie hands of the Druids had a govenimental inflnence 
over men, is in our day a pkce for antiquarian excursions; 
and its attendant priests are worked up into an opera, 
Greek Bcnlpturcs, preserved for their beauty in our galleries 
of art, and copied for the decoration of pleasure grounds 
and entrance halla, once lived in men's minds as gods de- 
manding obedience ; as did also the grotesque idols that 
now amuac the visitors to our museums. 

Equally marked is this cliaogo of function iu the case of 
minor superstitions. The fairy lore, ■which in past times 
was matter of grave belief, and held sway over ]>eople'8 
conduct, has since been transformed into ornament for 
A Midsummer I^iffhPs Dream, T/ie Tempest, The Fairy 
Queen, and endless small tales and poems ; and still aSbrds 
Bubjccta for children's story-books, themes for ballets, and 
plots for PlancliB's burlesques. Gnomes, and genii, and 
afrits, losing all their terrors, give piquancy to the wood- 
cuts in our illustrated edition of the Arabian NighCt. 
While ghost-stories, and tales of magic and witchcraft, af- 
ter serving to amuse boys and girls in their leisure hours, 
become matter for jocose allusions that enliven tea-table 
oonversation. 

Even our serious literature and our speeches are very 
generally relieved by ornaments drawn from such sources. 
A Greek myth is often used as a parallel by which to vary 
the monotony of some grave argument. The lecturer 
breaks the dead level of his practical discourao by illustra- 
tions drawn from bygone customs, events, or beliefs. And 
metaphors, similarly derived, give brilliancy to political 
orations, and to Times leading articles. 

Indeed, on careful inquiry, I think it will be found that 
we turn to purposes of beauty moat bygone phenomena 
that are at all oonspiiicous. The busts of great men in our 
libraries, and their tombs in our churches; the once useful 
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but HOW purely ornamental heraldic Bymbola ; the monVs, 
Rtins, and convents, tbat give interest to a certain clasa of 
uovi'la ; the bronze incJiiDval BolOiers used for embellishin] 
drawing-rooms ; the gilt Apoiloa that reclioe on 
pieces; the narratives that serve as plota for our 
drxnias ; and the events that afford sabjecta for bistoi 
pictures i — these and such like illustrations of the metai 
phosia of the aseful into the beautiful, are so nnmeroi 
lo suggest that, did we search diligently enough, we shoi 
find that in some place, or under Home circumstancoa^ 
noariy every notable product of the past has assumed a de- 
corative character. 

And here the mention of historical jiictnres reminds 
that KB inference may ha dravu from all this, 
directly ou the practice of art. It has of lato years bei 
frci^uent criticism upon our historical painters, that ihi 
err in chooang their subjects from the past ; and that, 
would they found a genuine and vital school, they must 
render an canvas the life and deeds and alms of our on-a 
time. If, however, there be any significance in the fore- 
going bets, it seems doubtful whether this criticism is a 
just one. For if it be the process of things, that what ba»^ 
]<erlomii-d some practtoal function in society dnrioj 
t-rft, lieconies available for ornament in a subsequent oi 
it almoal folluirs that, conversely, whatever is perfoi 
lii^ some practical fiinction notv, or has very receni 
performed one, does not possess the ornamental efai 
ler; and is, consequently, inapplicable to any purpose 
u-liieh l>eauty is the aim, or of which it is a ncexlful 
gredicnl. 

Still more reasonable will this conclnsioD appear, v] 
we consider the nature of this process by which the useAll 
ia changvd into the omamcut.nl. An essential pre-requistte 
to all beanty is ewttraa!. To obtain artistio cSeot, tight 
wofl bo put in juxtapoi«ition ivith shade, bright coloi 
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with dull colours, & fretted surface with a plain one. J'brte 
passages in music must have piano passages to relieve 
them ; concerted pieces need interspersing with solos ; aud 
rich chorda must not be continuously repeated. lu the 
drama wo demand contrast of charaetera, of scenes, of sen- 
timent, of style. lu prose composition nn eloquent passage 
should have a comparatively plain setting ; and in poema 
great effect is obtained by occasional change of versitica- 
lion. This general principle will, I think, explain the trans- 
formation of the bygone useful into the present beautiful. 
It is by virtue of their contrast with our present modes of 
life, that past modes of life look interesting and romantic. 
Just as a. picnic, which is a temporary return to an aborigi- 
nal condition, derives, from its unfamiliar] ty, a certain poo- 
tiy which it would not have were it habitual ; so, every- 
tiling ancient gains, from its relative novelty to us, an 
element of interest. Gradually as, by the growth of soci- 
ety, we leave behind tlie customs, manners, arrangetnenU, 
and all the products, material and mental, of a bygone age 
— gradually as we recede from the&o so far that there 
arises a conspicuous difference between them and those we 
are familiar with ; so gradually do they begin to assume to 
us a poetical aspect, and become applicable for ornament. 
And hence it follows that things and events which are close 
to ns, and which are accompanied by associations of ideas 
not markedly contrasted with our ordinary association! 
are relatively inappropriato for purposes of art. 
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"TTyBEN htely looking through the gallery of the C 

VV Water-Colour Society, I was struck with lUe bcon^ 
gruity produced by putting regular architecture into irregu> 
lar scenery. In one case, where the artist had introdacod a 
perfectly symmetrical Greciaa edifice into a monntaint 
and somewhat wild landscape, the discordant effect 1 
particularly marked, " How very un picturesque," ssudll 
lady to lier friend, as tliey passed ; showing that I was i 
alone in my opinion. Uer phrase, however, set me ajiecu- 
lating. Why unpictnresquo F Ficturesquo means, hkc a 
picture — like what men choose for pictures. Why Ibea | 
should this be not fit for a picture ? 

Tliinking the matter over, it seemed to ma tbxt t 
artist had waned against that unity whicli is essential to « 
good picture. Wlien the other constituents of a landscape 
have irregular forms, any arlificial structare introduced 
must Lave an irregular i'orm, that it may seem pitrt of the 
landscape. The same general character must pervade it 
and surrounding objects ; otherwise it, and the scene amid 
which it stands, become not one thing but tieo things ; and 
we say it looks out of place. Or, speaking psychologically, 
the associated ideas called up by a building with its wings, 
windows, and all its pai'ls symmetrically disposed, differ 
widely from the ideas associated with an enliriily irreguln 



ct m^^H 

IS DC^^^ 

kc a 




DEHTATION OF OBBEK AHD SOMAN BTTLEB. 



435 

landscape; and the one set of ideas tends to bauisb ths 
other. 

Pursuing tlio train of ihougbt, sundry illoati-ative fajts 
I remembered that a castle, which Ja 
more irregular in outline tlian any other kind of building, 
[ilcascs na most when seated amid crags and precipicea j 
while a castle on a plain seems an incongruity. The partly- 
regular and partly-irregular forma of our old farm-houaes, 
and our gabled gothic manors and abbeys, appear quite in 
harmony with an undulating, wooded country. In towns 
wo prefer Bymmetrical architecture ; and in towns it pro- 
duces in ua no feeling of incongruity, "because all surround- 
ing things — men, horses, vehiclea — are symmetrica! also. 

And here I was reminded of a notion that has frequent- 
ly recurred to rae ; namely, that there is some relationship 
between the several kinds of architecture and the several 
classes of natural objects. Buildings in the Greek and 
Roman styles seem, in ^-irtue of their symmetry, to take 
their typo from animal life. lu the partly-irregular Gothic, 
ideas derived from the vegetable world appear to predomi- 
nate. And wholly irregular buildings, such as castles, may 
be considered as having inorganic forms for their basis. 

Whimsical as this speculation loots at first sight, it is 
countenanced by numerous facts. Tlie connexion between 
Bymmetrical architecture and animal forma, may be inferred 
from the kijid of symmetry we erpect, and are satisfied 
with, in regular buildings. Thus in a Greek temple we re- 
qnire that the front shall be symmetrica! in itself, and that 
the two flanks shall be alike ; bnt we do not look for uni- 
formity between the flanks and the front, nor between the 
front and the back. The identity of tliia sj-mmetry with 
that found in animals is obvious. Again, why is it that a 
boilding making any pretension to symmetry displeases (is 
if not qnite symmetrical ? Probably the reply will bo — • 
Because we see that the designer's idea ia not fully carried 
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out ; Slid that lieoce our love of complcteoefis is offen<Io<l. 
But then there come the further questions — How iJo we 
know that the architect's conception was eyrametricul ? 
Whence cornea thia notion of eymmetry wbioli wo have, 
and which we attribute to him ? Unless we fell hack upon 
the old doctrine of innate ideas, we must admit that the 
idea of bilateral Bymmctry is derived from without ; and 
to admit this ia to admit that it is derived from tlie higher 
animals. 

That there is somo rcliitionHhip between Gothic arclii- 
Icclui'c and vegetable forms is a position generally admilr 
ted. The oft en-re maVked analogy between a gioined iiav* 
and an avenue of trees with interlacing branches, shi 
that the fact baa forced itself on men's observation. It 
not only in this analogy, however, that the kinship la 
It is seen still better in the essential characterietic of 
iu ; namely, what is termed its aaplrinff tendency. 
predominance of vertical lines which so strongly 
guislies Gothic ft'om other styles, is the most marked 
Uarity of trees, when compared with animals or rocks, 
persons of active imagination, a tall Gothic tower, with 
elongated apertures and clusters of thin projections 
ning from bottom to top, suggests a vague notion of growth. 

Of the alleged connexion between inorganic forms and 
the wholly irregular and the castellated styles of building, 
we have, I think, somo proof in the fiict that when an edi> 
lice is irregular, the more irregular it is the more it pleases 
ns. I see no way of accounting for this fact, save by sup- 
posing that the greater the irregularity the more stronj 
are wo reminded of the inorganic forms typified, and 
more viridly are aroused the agreeable ideas of 
and romantic scenery associated with those forma 

Further evidence of these several relationships of styles 
of architecture to classes of natural objccls, is supplied by 
Die kinds of decoration they respectively represent. 
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public buildings of Greece, while cbaracterized in their 
outlines by tbo bilateral B^mmctry seen in the higher aui- 
mala, have their pediments and entablatui-ca covered with 
sculptured mca and beasts. Egyptian temples and Assyr- 
uiD palaces, while similarly symmetrtcal in their general 
plan, are similarly ornamented on their walls and at thotr 
doors. In Gothic, again, with its grove-like ranges of olua 
tered columns, we find rich foliated omamcuts abundantly 
employed. And accompanying the totally irregular, inor- 
ganic outlines of old castles, wo see neither vegetable nor 
animal decorations. The bare, rock-like walla are sur- 
mounted by battlements, consisting of almost plain blocks, 
which remind us of the projections on the edge of a rugged 
cliff. 

But perhaps the most significant fact is the harmony 
that may be obser\-ed between each typo of architecturo 
and the scenes in which it is iodigenous. For what is iho 
explanation of this harmony, anless it be that the predoini< 
nant character of surrounding things has, in some way, de- 
termined the mode of building adopted 7 

That the harmony exists is clear. Equally in the cases 
of Egypt, Assyria, Greece, and Rome, town life preceded 
the construction of the symmetrical buildings that liave 
come down to us. And town life is one in which, as al- 
ready observed, the majority of familiar objects are sym- 
metrical. We instinctively feel tbe naturalness of this asso- 
ciation. Out amid the fields, a. fijrmal house, with a cen- 
tral door flanked by an equal number of windows to right 
find left, strikes us as unrural — looks as though transplanted 
from a street ; and we cannot look at one of those stuccoed 
villas, with mock windows carefully arranged to balance 
the real ones, ivithout being reminded of the suburban res- 
idence of a retired tradesman. 

In styles indigenous in the country, we not only find the 
general irregularity characteristic of surrounding things, 
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but we may trace some kinship between each kind of iTreg^ 
ularity and the local circumstanceB. We see the broken 
loeky masses amid which castles are commonly placed, 
rored in their Htern, inorganic forma. In abbeys, and aai 
like buildingn, which are commonly found Jn comparati' 
sheltered districts, we find no such Tiolcnt dislocations 
masses and ontlines ; and tlie nakedness appropriate to the 
fortress in replaced by decorations reflecting the ncighbonr- 
ing woods. Between a Swiss cottage and a Swiss ticw 
there is an cTident relationship. Tlie angular roof, so b< ' 
and so d is proportionately large when compared to oti 
roofs, reminds one of the adjacent mountain peaks ; 
the broad overhanging oaves have a sweep and incUnal 
like those of the lower branches of a pine tree. Considi 
too, the apparent kinship between the flat roofs that pre' 
in Eastern cities, interspersed with occasional minarets, 
the plains that comraonty surround them, dotted herd 
there by palm trees. You cannot contemplate a picture 
one of these places, without being struck by the predi 
nanco of horizontal lines, and their harmony with tho wii 
stretch of the landscape. 

That the congruily here pointed out should hold 
every case must not be expected. Tho Pyramids, for ex- 
.imple, do not seem to como under this generalization. 
Their repeated horizontal lines do indeed conform to tho 
flatness of the neighbouring desert ; bat their general con- 
tour seems to have no adjacent analogno. Considering, 
however, that migrating races, carrying their architectnral 
systems with them, would naturally produce buildings Lav- 
ing no relationship to their new localities ; and tliat it ia 
not always possible to distinguish styli^ which are indigs- 
nous, from those which are naturalized ; numerous 
lies nmst bo looked for. 

The general idea above illustrated will perhaps be 
what Hiiainterprcled. Possibly eonio will take the pro] 
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tion to be that men intentiotudly gave to tbeir buildings 
the leading characteristics of neigbboaring objects. But 
this is not what is meant. I do not suppose that thoy did 
BU in times past, any more than they do so now. The hy- 
pothesis ifl, that in their choice of forma men are uncon- 
Bcioaaly influenced by tho forma encircling them. That 
flat-roofed, symmetrical architecture should have originated 
in the lEost, among pastoral tribes surrounded by their 
herds and by wide plains, seems to imply that the builders 
were swayed by the borizontality and symmetry to which 
Ihoy wore habituated. And the harmony which we have 
found to exist in other cases between indigenous styles and 
their localities, implies the general action of like influences. 
Indeed, on considering the matter psychologically, I do not 
see how it could well be otherwise. For as all eonceptions 
must be m.'ide up of im.tges, and parts of images, received 
through the senses — aa it is impossible for a man to con- 
ceive any design save one of which the elements have como 
into his mind from wilhont ; and as his imagination will 
most readily run in the direction of his habitnal percep- 
tions ; it follows, almost necessarily, that tho chai'acteristio 
which predominates in these habitual perceptions must im- 
press itself on his design. 
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rpHAT long fil of indignatio 
_L natures wlion in youth Ibey begin 



wliich seizes all gcuGroM- 
I contcmplatlDg hu- 
msiii affairs, liaving fairly spent itself, there slowly groira 
up a perception that the institntioiiB, beliefs, and forms bo 
vehemently condemned are sot wholly bad. This 
runa to various lengths. In some, merely to a comparatil 
contentment witli the arrangements under which they li' 
Iq others to a recognition of the fitness that exists bctweea i 
each people and its govemtnent, tyrannical as that 
In some, sgdn, to tho ennviction, that hateful thongh it 
to us, and injurious as it would be now, slavery waa ono« 
beneficial — was one of the necessary phases of humaa pro- 
gress. Again, in others, to the suspicion that great benefit 
has indirectly arisen from the perpetual warfare of part 
times ; insuring as this did the spread of tho strongest races, 
and so providing good raw material for civilization. And 
in a few this reaction ends in the generalization that sU 
modes of human thought and action subserve, in th« timM: 
and places in which ihoy occur, some useful function : tbit 
ihongh bad in tho abstract, they are relatively good— «ta,'( 
the best which the then existing conditions admit of. 
A startling conclusion to which this faith in the 
tiul beneficence of things commits as, is that the religi< 
creeds through which mankind successively pass, are, di 
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[ng the eras in wLich tbcy are severally licUl, tlio Lest 
lliat could be held ; and that this U true, not only of thr- 
latest and most refined creeds, but of all, oven to the ear- 
liest and most gross. Those who regard men's fiuths nil 
giren to them from without — as liaving origins cither di- 
rectly divine or diabolical, and who, considering tlicir own 
a tbe sole example of the one, class all the rest under tbo 
other, will think this a very shocking opinion. I can im- 
ngino, too, that many of those who havo abandoned cur- 
rent theologies, and now regard religions aa so many 
natural products of haman nature — men who, havbg lost 
that antagonism towards their old creed which they felt 
while shaking themselves free from it, can now see that it 

3 highly beneficial to past generations, and is beneficial 
alill to a large part of mankind ; — I can imagine even these 
hardly prepared to admit that all religions, down to the 
lowest Fetichism, have, in their places, fulfilled nseful func- 
tions. If Bach, however, will consistently develop llieir 
ideas, they will find this inference involved. 

For if it bo true that humanity in its corporate as well 
as in its individoal aspect, is a growth and not a manufao- 
turo, it is obvious that during each phase men's theologies, 

veil as their political and aocial arrangements, must bo 
determined into such forms as the conditions rcqnirc. In the 
one case as in the other, by a tentative process, tilings from 
time to time re-settle themselves in a way that beat consists 
arith national equilibrium. As out of plots and the strug- 
gles of chieftains, it continually results that the strongest 
gets to the top, and by virtue of his proved superiority 
ensures a period of quiet, and ^ves society time to grow ; 
as out of incidental expedients there periodically arise now 
divisions of labour, which get jwrmanently cstablialiod 
only by serving men's wants bettor than tlie previous ar- 
rangements did ; so, the croed which each period evolves is 

: more in conformity with the needs of the lime than 
19* 
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the creed which frecedcd iL Not ut rest in gunorat sUit 
meats, however, let us coD»ilcr why this inust bo so. 
US see whether, in the gene^ of men's idcaii of deity, thi 
ifl not involved a noces&ity to concave of deity nndcr 
flf'pect most iofiueDtial with them. 

It b now generally admitted that a more or Igob idi 
Ltcd bamonity is the form which every conception of a per. 
sooal God must take. Anthropomorphism is an ini^vitable 
result of the hiws of thooghL We cannot take a step to- 
wards constmcting an idea of God without the ascription 
of human attribntes. We cannot oven spcalk of a divine 
w-ill without as^milating tlie divine nature to onr own ; 
tor we know nothing of rolition save as a property of 
owti minds. 

While (his anlliropomoq>hic tendcm-y, or rather iic 
iHty, ia manifested by themselves witli suffiL-ifnl grossneas — ■ 
a grossoesa tiat is offensive to tliose more advanced — 
Christians are indignant at the still grosser manifcslntJona 
of it seen among nncivilized men. Certainly, such concep- 
tions as those of some Polynesians, who believe that t}ieir 
gods feed on the souls of the dead, or as those of tho 
Greeks, who ascribed to the personages of their Pantheon 
every vice, from domestic cannibalism downward, are re- 
polsive enough. But if, ceaang to regard these notions 
from the otttiide, wo more philosophic-dly regard them 
from the inside — if we consider how they looked to believers, 
and observe the relationships they bore to the natnres and 
Deeds of such ; we ehall begin to think of them witli some 
tolerance. The question to be answered is, whether llieso 
belief were bcnclicenC in their effects on those who held 
them ; not whether they would be beneficent for na, or 
for perfect men ; and to this question the answer mast bo 
that while absolutely bad, they were relatively good- 

For is it not obvious tliat the savage man will bo most 
cffecturtlly uontrolled by his ftars of a savago deity? 
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BIusl it not bappcu, that ii" his nature rcqiiires groat re- 
Klraiut, tbo aiipiioseJ consequenoeK of Iransgressioii, to be 
a check upon him, mast be proportiunately teiTiblu ; and 
for tbese to he proportionately terrible, must not his god 
be conceived as proportionately cruel and revengeful ? la it 
not well tbat the treacherous, thievish, lying Hindoo should 
believe in a hell where the wicked are boilodin caoldrona, roll- 
ed down mountaina bristling with knives, and aawn asunder 
between flaming iron posts ? And that there may bo pro- 
vided such a hell, is it not needful that he should believe in a 
divinity delighting in human itmnolatSons nnd the self-tor- 
ture of fakirs ? Does it not seem clear that during the 
earlier ages in Christendom, when men's feelings wore so 
hard that a holy father coald describe one of the delights 
of heaven to be the contemplation of the torments of tho 
damned — does it not seem clear that while the general na- 
ture was ao nnsym pathetic, there needed, to keep men in 
order, all the prospective tortures described by Dante, and 
a deity implacjible enough to inHict them ? 

And if, as wc thus see, it is well for the savage man to 
believe in a savage god, then we may also see tho great 
waefulness of this antJiropomorphic tendency; or, as before 
said, necessity. We have in it another illustration of that 
essentia] beneficence of things visible everywhere through- 
out nature. From this inability under which we labour to 
conceive of a deity save as aome idealization of ourselves, 
it inevitably resulia that in each age, among each people, 
and to a great extent in each individual, there must arise 
just that conception of deity best adapted to the nceda of 
the case. If, bemg violent and bloodthirsty, the nature be 
one calling for stringent control, it evolves the idea of a 
ruler still more violent and bloodthirsty, and fitted to afford 
this control. When, by ages of social discipline, the nature 
has been partially humaniEcd, and the degree of restraint re- 
quired has become less, tlie diabolical cnaract eristics beforv 
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ascribed to tlie dcitr ccaso to be so predominiuil in H 
conception of him. And gradually, as all need for rcstm 
dieapiicara, this conception approximates towards tbal o 
a purely beneficent necessity. Tlius, man's constitution \ 
in this, as in other rcfpects, self-adjusting, sulf>balanci 
Tiie mind itself evolves a compensating check to its o 
movements; varying always in proportion to the reqnira 
mcut. Its centrifugal and its centripetal forces a 
sarily in correspondence, because the one generates tli* ' 
other. And ao we find that the forms of both religioos 
and secular rule follow the same law. As an ill-controlled 
national character produces a despotic terrestrial govern- 
ment, 80 also does it produce a despotic celestial goveni 
meut — the one acting throngh the senses, tbo othel 
through the ima^nation ; and in the convert cose 1 
same relationship holds good. 

Organic as this relationship is in its origin, no artilicial 
interference can permanently .iffect it. Whatever pertur- 
bations an external agency may seem to produce, tlioy a 
soon neutralized in Ihct, if not in appearance. I was r 
cently struck with this in reading a missionary account o 
the " gracious visitations of the Holy Spirit at Vewa," 
of the Feejee islands. Describing a " penitent meetipg^ 
the account says: — 

" Certainly the feelings of the Yowa jieople wore not ordi- 
narv. The; I iteroll; roared for hoara together for the disqaietada 
of their aoalu. This freiuonttj tcnniDaletl ia faioting from ex- 
haustion, which was the onl; respite tame of them hnd tiU thcj 
found peace. They no sooner recovered their coDBciouEQesi thti 
they prayed thcinselvee first into an agony, then again into ft si 
of entire iaseiisibility." 

Now these Feejee islanders are the most savage of al 
the nncivilised races. They arc given to cannibalism, i] 
fanticido, and human sacrifices; they are bo blood thin 
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and ao treaclicrous, that members of the same family daro 
not truBt each other ; and, in harmony with these charac- 
teristics, they have for thoir aboriginal god, a serpent. Is 
it not clear then, that these violent emotions which the 
missionaries describe, these terrors and agonies of despair 
which thoy rejoiced over, were notliing but the worship of 
the old god under a new name ? I3 it not clear that these 
Fepjees had simply understood those parts of the Christian 
creed which agree in spirit with tbeir own — the vengeance, 
tbo perpetual torments, the diabolism of it; that these, 
harmonizing with their natural conceptions of divine rule, 
were realized by them with extreme vividness ; and that 
tbo eictremity of the fear which made them " literally roar 
for hours together," arose from tbo fact that while tbey 
could fully take in and believe the punitive eiement, the 
merciful one was beyond their comprohcusion ? This ia 
the obvious inference. And it carries with it the further 
one, that in essence their new belief was merely their old 
ono nnder a new fonn — tho same suhstantial conception 
with a different history and different names. 

However great, therefore, may bo the seeming change 
adventitiously produced in a people's religion, the anthro- 
pomorphic tendency prevents it from being other than a 
superficial change — insures such modifications of the new 
religion as to give it all the potency of the old one — ob- 
scures whatever bigber elements there may be in it until 
the people have reached the ■capability of being acted upon 
by them : and so, re-establishes the equilibrium between 
the impulses and the control thoy need. If any ono re- 
quires detailed illustrations of this, bo will tind them lu 
abundance in the history of the modifications of Christian- 
ity throughout Europe. 

Ceasing then to regard heathen theologies from the 
personal point of view, and considering them solely with 
reference to the function they fulfil where thoy are indite- 
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nous, we mast recognise tbem in common with all theolo* 
gies, as good for their time and places ; and this mental 
necessity which disables ns from conceiving a deity save as 
some idealization of ourselves, we most recognise as the 
agency by which harmony is produced and maintained 
between every phase of human character and its religiofib 
creed. 
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Educstian, bcDring of eTolutJoa of 

EmolioDa in DDiaials, genoaia of, 

SIS. 
Emotional language, SSS; impor- 

loDce of, SS5, iSS. 
Eogiae, locomotiTC, rcaulta of ioTon- 

don of, S3. 
Enoalitf, origin of notion o^ 162, 

158; of Uiiun sad relations, 1S3. 
Brolulion of tbe emutioni, 311. 
ETolatJon of gorommontal ajid ner- 

Tona atmctureB, 130. 



Faahion, oriciD of, 90: corroplioD 

ofSl. 
Fcf ling and ncticc, relation uf, 193, 



sol; wbj it tUsturba Uo iulellL-ol, 
S07. 

Feeling a alimulna to miiacijlar ac- 
tion, 211, 220; ehowa in londaeaa 
of Toice, 3lb; in qnolilj or timbre, 
216; in pilch, 21Ei in interrala, 
£17; in Taiiabilitj of pitch, 219; 
relation of, to Tocal aoundi ill oor- 
■elrea, 230; in othera, 220; cauH* 
proalratioo, 222; claaailicatiaD of 
the feelinn, 328. 

Fejee ialandera, peoilcat meotisg 
among, U4. 

Final OBUae, 203, 272, BS. 9M. 

Fosaiia ag tests of age ODd posil 



Func 



ic 231-2 



IB in oiriliift. 



GencraliiBtiona prcotshire, . 

823; as seen in hUtorf of Aitroao- 

my, 32S; in GeologT. 
OenuBia of neir cmottoL. 

Uaa, 313; in animala, SIS. 
Geological ovideBco, Taiue of, 8. 
Qeologio "aystenis," are the/ niii. 

Tarsal f S3S-33!>. 
Geometry, origin of, IBS, 187. 
Uoi], origin of tbe coDceptioa of, KH. 
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r, 435, 



nt, rise of, 13, 89, 

three-fold natare of, 18, BS, 
aeparation of citil botn nligic 

63; early need of "- - 

greSBiTO amelior 
conrse of aJI, 114; reanlU fkoni 
national chnmcter, 887. 
rreat men, relation of to aocial 

,±l"?". Si. 



Heathen Iheolagies, esliniat« 
of heavcaly bodies, sonrct 
□cgel'a elaaaifl cation of pbiloiophj, 
iminonlf atndiod. 
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> psrallelisBi pf locietf uid 
lUUmn bud;, 369. 

lua, obnnge of to hctera- 
gcneona, 3; Been Id gcaesii o( 
uiliu' i/atem, S; in pbeuomena of 
enrth's cmst, 5 ; m tliii ndiuius of 
life ia gBucral, T; Id tb« progresi 
of man, ID; in grawtb ofciviliia- 
liou, IS; in govenuaeDt, 13; in 
luDgu&gc, IT; ID puntiog and 
BcuTpluro, SO) in poetiy, mB»ic, 
end dkDciog, U ; cuuao of this 
noiTcrsiil change, 3!. 

Eullon'i geological Bfslcrn, S2Ti 
contrast of the modem with, S30, 

Bjdra cutQpnred Hilh primiliTS 
tribes, 401, JOT, «S, iSfi. 

EydroiuB, snBlogioB of, 401, 403, 



Industrial orgnniiation, SS5. 
Industrial arnngemcnlB, develop- 

ment of compared —'"■ "■-" -'■■=- 

atiinoatarf oriruiB, 
iDSCnaibla modSiciiti 

chacpeB, 319; 



it of the 



iDtl 



cflect great 

, 318; bjphfBiolo- 
gical deTclonmcDt, Ses. 
, ind planets, 



King's con ncils CQiupu'cd to ganglia, 

HI. 423. 
KnoTiledge, ciperienM the source 
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liUnnoago. ditToreDlialion of, ITj 
origin of wrillen, IS; origin of 
Teital, U9; origin of emolional, 

La Place's theorr of plaQotirr CTO- 
lution, 3C3-^I15. 

Langbler, common explnnntions of, 
194; moTementa in, 200; groDpa 
of muscles anccDsaiic If affected in, 
SOI; caused brinconeruilics, £03; 
facilitates digealiun, 20T; 

Law, origin of, 10. 

IJkeness and unlitcQcas, recogni- 



tion of, the basis of clBBgiH cation, 
147; the bo^is of laneuage, UV; 
of reiaaning, ISO; oi art, IGl; 

Logic, how evolTed, 158. 
Ljdl Sir CbaclcB, ciiticiim npoD, 
338, S42. 



Man, progress of, 10. 

Uanacr:, gcDCBis of, TT; decline of 
the influence of SO; conformitf ia 
jnannera Icada to extniTagsnce, 
99; CQnformilT in, decreaaoa social 
intcrcoune, 100; defeats Ibe trui 
end of social life, los, 107. 

Matheinalies, hoir erolTed, 1B8, 

Mechanics, rise of Buence o^ 168. 

Mineral qualities of rocks UDtniBl- 
worth; tests of age or position. 



Musonlar mOT^menls, cans© of, IB.'i; 
arrested by fcclioff, 199; in laugh- 
ter purposelesB, £01; of animala 
when oiciled, SI!; Tariations of, 
produce chongei oiToicc, 214. 

Music, increasing helerogeneitj of, 
20; relation ofmental to niuBColar 
eicitcmcnt, the source of, 214 ; 
tbcorr of, 221-224; its history 
confirms the theory, E84-SSB; 
DcgatlTB proof of theory of, 22S- 



Kchula, arc IhcT parts of our aiderial 
BTstemF 243 S49; condeasation 
of, 2S0; motion In, 2S1; aignifi. 
ciQce of forms of, iU ; atnicture 
of spiral, 254. 

Nebular hTpothe^s, 9, U: iU high 
deriTation, 239 ; It explains vomet- 
ary phenomena, E6S. 

NegaliTB facts ia gBDlogy, autll 
TBiuo of, SU2-SGG. 

Nenoua system, cflccts of excite- 
nicnt In, 1 16; dircclions of dia- 
cborgo of excitement in, 197; 
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Reronncra, ecceotrfcilias of, n 
why neoMgarr, 93( [tot BcUit 
96, ST; diEcnlbesofBOoUL 110. 

Reform, how U it to be eflectodt 

nidod by inqniry, 69. 



Plsta'a mods) repubW, centrul idcD 

PreviiiDDi and ordinary knon-lodge, 
llTi proridons known aa aoicnoo, 
IIB; comcaaa and scientific. 19S 
when goantilaliTO arose, 158; in 
crease m preciaion, 171. 

PriroarrdiTiaionaof agerm HEdofi 
BOdety, 401>«)T. 

I'rt'gresa, current mfaninn o^ 1; 
present inquiry coocei-'-- " 



gene 



progreaa eiemplifled 
1 of solar aystcm, S ; 

or the earth's crust. 



ph . 

5; in the adrancs of life 

Scneral, 7; in tbo history of man, 
1; in the groivth of ciTiliiatioa 
""- '-I goTemment, is- in Ian- 
,17i_in painting and sculp- 
I poetry, music, and 



gnage, 17; 



lincms. Mj 
nnciple whii 



KTCB8 of erory kind, 8S; the prii 
ciplo of progress illustrated i 
gcolofficar phCBOm 



chnmical, ' 



loemcnt, 



; in social adTani 
RO; in Qss of looomotii 
M: thia principle docs n 
things in themsalns, GS; progress 
of acicaco, 141; of aatrODomical 
(iiscorerj, 18B, lYl, 
Progress of aoiniBla am 
foimiiig channels of 



SateUitea,' A 
Satago I 



r IB It to be eflectodt I 

idbyinqniry (ffl. .„^^^^| 
acco udI or priinlM^^^^I 

I ^^H 

ilribulion of, 3TS-»r|.;^^^l 
need a ssTage ■I'^V^^^I 
Is of, 68; deBnilioB oC^^^ 






Psychology, 

for't^e pi 

ioual, 800, 



relation of English 
■Kht tc, sot; classiacstioD in, 
the pniwn^ must bo provis- 



omplot*. ISO; iMtof 

the depth of, 122- alotr groitlh of, 
123; doplci progresB at, lUj 
ultimate analysis o? exact, 160. 
cicnces, early limDitaneona ad- 
Tance of, 165; ool independent of 
each otljcr, 186; aid each othef 
by analogies, 181 ; muloal influ- 
ouce of modem, irs. 
SculplutB and painting, origin ot. 

Solar Fiyslon, moTementa of planeti 
on their aies in, S6T-STI. 

Strata ootr forming, litholodcal 
ihfforcnccs 111,847; dilTereoccs in 
the order of superposition of. 348[ 
differsncei in the orgmnlo remaiu* 

ocietioa and indiridual organiama, 

poluta of agreement betireun, n»l- 
80(1; diOercnces of, eiaminod 
893-337, 
ooial ialercourse, philosophy o^ 

Social chaujres. tnto sonrca ot 

Speotmm enalysii, BBS. 

Spiral nebula. SSi. 

-loam-ungiiie, multiplied effect! « 

un constitution ot, SH, tW; nm 
tion of plana of Its equei.n' ti 
plane of planetary otbita, S6«. 
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451 



Titles, derivation ^ 72; deprecia- 
tion of. 74. 
Truth, Ultimate test of, 180. 



U 



Useful passes into the beautiful, 
480,433. 

V 
Voice, CttUMi of loudness of, 215; 



cause of quality of, 215 ; of pitch 
of 216; interYols in, 217; raria* 
biUty of the pitch of, 219. 
Yoluntarr and inToluntarj actions, 
819. 



W 



Werner's system of 6eoIofl7, 828; 
contrast of, with the mooem bjwf 
tem, 880. 
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THE NAITVZ KACES OF THE FACIETO STAIEB. 
By Herbert H. Bancroft, To be completed in 5 vols. VoL L now 
readv. Conluning Wild Tribes: Uieir Klinners and Customs. 
I vol., Sro. Cloth, $6 ; sheep, $7. 

"We COD only uylhat if (he remalDLng volumB m ueculcd in rlie nine apiiil of 
CHidid u)d CMTctil biTcidfHtion, die tame untnrinE ioduB&y. and ijttclligent good tense, 
which nuk Uw nlune bdbre lu, Mr. Banetoft't ' Native Uun of ihf Pnufic Sutei' 
vUt fbna, u regferda fborigiiuJ Amcricij an cDcydopAdu ai knowlcLlge mt D11L7 ub* 
eqiukd but onappntuihed. A literary en LerpiikC more deicrving of a gtneraui cym- 
puhy ud lupiKin hai nenr been UDdertskcD oa th>) lide of ihe Allanlic."— FkahcU 
Paieman, in £• A'lrM .4 nrWia* ^Fn^n. 

"Themduilry, tound judKraecI, and the eicellent Ulciary style diipbyed in t^i> 
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THE HISTOBY OF THE CONFLICT BETWEEN BE- 

LiaiON AND SCIENCE. 
By ToHS W. Dratek, M. D., author of "The IntcUectunl Develop- 
ment of Europe." r--' '"'-'■ "-=-■'-" 

"The cODflicI of which he Iri 
dragged nalioni into its voile* a 
vnilE it full of iniEruedon regardJ 

ligioiu aDthDrily has enptoyed Ihi 
aAd crudi oat the a^iit nf 1111""* 



n tor IhinB HCTcd, hi 



tioB. Wllk llun H not in Iw book B word of i&- 



Cloth. Price, $1.75. 

mighty tragedy of humaaity thil has 

' ' ■ . The work, though 

fidence and philo^ 

tic eSect the way re- 

wofknowledfE 

k A word of di^ 

, „ _-_ ,— — . a vinlpeH «f ckar- 

liag fidelity En the laeb, which ihow him to be in thorough 

..It 'Hutory of the Conflict btiween ReliEiDB ud Sdence' 

iaa ficdngaeqad to the 'Hiitoryofthe Intellectual DertlopiDent or Europe,' and wiD 
■dd to itaauthor'g already high reputation aiapfailosophlchiatarian." — lV. Y, Trihint. 

THEOLOOT IN THE ENQLISH POETS. 
COWPER, COLERIDGE, WORDSWORTH, and BURNS. By 
Rev. Stopford Brooke, i vol., lamo. Price, $z. 

"Apart fron it^ literary mtritt, the boak maybe laid to pDven an indepcndenl 
value, pa tendmg tg bnulmxiTe a certain section ii the English {aublic with tnore ci> 
lightened views of theology. "—'Zavob* AtAfmrHm. 

BLOOUEB'S COUUEBCIAL CBTX>T0OBAPH. 

A TelcErapli Code nnd Double Indei— Holocryptic Cipher. By J. C. 
Bloomer, i vol., 8vo. Price, $5, 

graphed with sfcrccy and ecouoiay, 

S. AfFLETOR ft CO., PnbUihsn, IT«w York, 



Recent Pu bucation s.— sciebtific. 

THB TWOKsrua aw mmmtai. puduotoor. Wnh iIks ao. 

,' m Ac " ' ' - OwivbE«r*< Misl and Ac SadrBf ■■ 

kaMriiriii fc^». m.IUw»i.r.«.a^«te. OannncL Hi. 



4 



I 



PHTSI0Z.OaT BOB PRACXICAX. USB. B; nri«ii WHwn. Edited 
brJtnKmvK. Wiik »> aaHnaHB. inl . inu. Price. |i. 15. 

THB OBBA.T ICE AOB, »"■* It* ^»J^1^^^^'^^^» to tlw Antiautty of 
UiM. BrjAUtCion. t'.R.S.E. Wiih Uipi, Chaiu, ud numciDvTlUiu- 
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'!naiUTil.krbrlk>Bi«iBU).HHockaiI>n«F>>TAdqThitlii bdkk ki 

•■T«niMUl HHl j^l, IM ll pkiIIvIt TMh IIi<iluU>aiMlt>llunnnsri*nliilir- *■ '- ■■- — • — 
U»lii>Ut M • met tl ntnui br iIhb i-kD nut H ui^r llw hMM •! ^laMaB 
> •nanlib I wu n > -bIiJki of iiot liUiM. 11 almM ba l> Oi UkiirW •( tibnni 



i 



D, AlTLliTON & CO., Plulishkks, S49 & SS> Broadwiy, 






DESCRIPTIVE SOCIOLOGY. 



Jli, QEBSBni Spskcib baa been (br Bcverul fears engiigcd, with ttia ^d of 
lliree eduuBted gimtlL-ineD in h\a emploj, in coUacliiig and organUmg the f&cU 
ci>DC«nuiig all DrderBorhuiiuii aocietiea, which laust GOiiBUtat« tbe dnU of mtnM 
SoJiU ScicDco. He tabulates Ibese facta so as coDreiueiitly to aduili of ei> 
(eDuve compariaon, and gives tho authorities scparatelj. Ue diflilai the neef 
of mankind into three great groups : the SBTUge races, tho eiiiting ciTiliistiona, 
and Che extinct diilizatiooa, and to cucb he derates a series of works, Tba 
Bnt inatslhocnt, 

THE SOCIOLOGICAL HISTORY OF EnCLAND, 

in seven eontinuooa tables, folio, with seventy pages of vcrifjing teit, is now 
rwdf. This work vUl be ■ perfect Cjclopiedia of the fucts of Social Science, 
JDilependent of all theories, and will be invaluable to nil interested in sociid 
problenu, Frico, five dollars. This grc&t work is spoken of as follows : 

f)mn Uu SiilM Quarterly Heviem. 

"No ward! are needsd to Indicate the lnimoDeG ill1]0^llcra^eel□«(^d, onbegiut 

iAclolD|>lcal benefit which such n uiisa of ubnlilod molter duao uodor mch compalenl 

dtiKlloD vill cunrcr. Tbe work will eonetltste an epoch In Ibe iclcnce at conipintlr* 

BMlologr." 

from UU Saturday Setiat. 
"Tbo pUuiorthe 'DDicrlptlTiiSiielo1i>j{**bnei*, sod Ibo Uek \t one emlnenlljailad 
lo be dealt with bf Mr. Herbert Spenccr'a IScultj of icleiitlflc oreaDlzIns. IIlBDbJnels 
lo eiimlne the Mian] laws wlilcb Eovtro the derelaptaent of socledea, u ba liai cz- 
amlced In formei parM of hia BTBtem IbMe wblch ^rem tbo detelopmcDt of Indlvidul 
life. Now. II la obvloua that the davelopment of aodetiea can ba sludled only In Ibdr 
ItittOTT, and that general conclnilons which nhall bold sood beyond the limits of partial- 
a,! soelellea eisoot be nlA/ drann except from a ver; wide range ot facts. Ur. Bpen- 
eer Iim therefore conceived the plan of malcln); a prellmlnar]' collection, or perhaps ire 
■hoold rather aaj abitnct, ot malerLilfl wblch when complete will bo a elaulfied epU 
tome of nnlv*. sal history-" 
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POPULAR SCIENCE MONTHLY, 



Proreseor E. I 



YOUMANS. 



a act Ir^ BO Other poioAol in the V 

It '*—"■"■ iauractive auA attractive aitklcs, and nbstracu of arlidei, 
fitjail. letecteii , md Qlastrstcd, from the leading scientific men of diScr- 
(Btcanlnet, (iiinf^lhe Utc»t interprelalioiu of nilutal phenomena, ex- 
p>MBr«g Oc aiwiKntinwt of science to the pncticat UU, and to Ihe opcra- 
lioaa of doMuBe He. 

ll is itagmti lo gtic eqieeial pnraunence lo IboK brandies of science 
«Ucb Mjp to *. better — ■*— ""-"—c of IW natnte of man ; lo present the 
d»i«>Bf afif tilk e Jn c Mi ea; and tbe bearings of sdcnce apoD questions 
of sodetf aad Einuwuoit. How the nrioux subjects of current opiiiioa 
■tc ■K'iiihI bjT ifce adnace of sdentific inoniry will also be considered. 

In its ftba i rj ckander, this periodical aims to be popnbr, without he- 
me npfitrial, aad afpalE to the intelligent rading-^Usics of the comma- 
■itr- It saeki lo pmcaie authentic statements from men who know (heir 
nibiects, SMd who wiB address the non-scienlific public for purposes of ez' 
poskina amA opbaalioa. 
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IVKMtTANT TO OLUBB. 
Tiaa ftaiMua fr^^-"^ Moktslt inllbe luppkniu Rduccdniaviiliu 
■1 piAlnted m Ail awNTT. 
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